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1. INTRODUCTION

In accordance with our proposal dated May 7, 2001 and your authorization to proceed dated June
7, 2001, we have performed a geotechnical evaluation for the Chandler Heights Detention Basin
project located in eastern Maricopa County, Arizona. The purpose of our evaluation was to assess
the subsurface conditions at the project site in order to formulate geotechnical recommendations
for design and construction of the new basin. This report presents the results of our evaluation

and our geotechnical conclusions and recommendations regarding the proposed construction.

2. SCOPE OF SERVICES

The scope of our services for the project generally included the following:

» Reviewing readily available aerial photographs and published geologic literature, including
maps and reports pertaining to the project site and vicinity.

] Markmg -out the boring locations and notifying Arizona Blue Stake of the boring locations
prior to drilling.. :

o Drilling, logging, and sampling 26 small-diameter exploratory borings to depths of about 16
to 33 feet below ground surface (bgs). The boring logs are presented in Appendix A.

e Excavating, logging, and sampling three test pit explorations to depths of about 12 feet bgs.
The test pit logs are also presented in Appendix A.

» Performing six field infiltration tests at the anticipated bottom-of-basin level, in general ac-
cordance with the City of Chandler method. The results of this testing are presented in
Appendix C.

e Installing three piezometers in boreholes that were drilled along the East Maricopa Floodway
(EMEF).

o Performing laboratory tests on selected samples obtained from the borings to evaluate in-situ
moisture content and dry density, grain size analysis, Atterberg limits, hydro-consolidation
(swell/collapse) tests, maximum density/optimum moisture relationship, expansion index, ag-
ronomic testing (growability), permeability tests, unconsolidated undrained Triaxial
Compression tests and corrosivity characteristics (including pH, minimum electrical resistiv-
ity, scluble sulfates, and chiorides). The resuits of the laboratory testing are presented on the
logs in Appendix A and/or the laboratory sheets present in Appendix B. The results from the
agronomic testing are presented in Appendix D.

’ ®
i Norrga
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e Preparing this initial report that presents our findings, conclusions, and preliminary recom-
mendations regarding the design and construction of the new basin.

3. SITE DESCRIPTION

The project site is Iocated in Sections 15 and 22 of Township 2 South, Range 6 East. The project
area covers approximately 320 acres of land and is situated in the Town of Gilbert, Arizona. The
project area is bounded by Higley Road to the east, Queen Creek Road to the north, Queen Creek
Wash to the southwest, and the EMF to the west, and is depicted on the Site Location Map (Fig-

ure 1).

At the time of our evaluation, the project area was vacant. Farming apparently occurred on the
site in the past, particularly in its northern and extreme southern portions. Scattered trees, small
brush, and weeds were observed during our site visits. In addition, several unpaved roads ran-
domly crossed the site, although there were several unpaved roads that are on east-west
alignments. One of these appeared to coincide with the alignment of Ocotillo Road in the south-
central portion of the project area and is also coincident with an existing east-west aligned fence
line. Some scattered piles of soil were also observed. We understand that some spoils from the
original construction of the EMF were dumped and spread out over the northern portion of this

site,

According to the Higley, Arizona 7.5-Minute USGS Topographic Quadrangle Map (1981), the
project area lies at an average elevation of roughly 1,315 feet relative to mean sea level (MSL).
Based on the information from these quadrangle maps and the topographic information we ob-
tained from your office, it appears the project area slopes very gently from the east to the west,

toward the EMF, with a vertical relief of less than 10 feet.

Two aerial photographs were reviewed for this project. A 1967 photograph from the USDA Soil
Survey of Eastern Maricopa and Northern Pinal Counties, Arizona indicated a denser vegetation
and small shrubs across the central and northern portion of the project area than exists at the site
presently. In addition, a small area of row crops is recorded in the same photograph near the ex-

treme southern tip of the project area. A series of 1999 aerial photographs from Landiscor s

650198001 indtial 1y (ch).doc 9 ﬁ!ﬂgﬂ & M@ﬁ\’&
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Phoenix Real Estate Photo Book show the project area similar to its curent condition. Our
evaluation of the aerial photographs and visual reconnaissance did not indicate any large dis-
turbed areas that might be indicative of past development or filling. We also observed some
public use of recreational vehicles during our field activities within the project area, with associ-

ated trails tracking across the project area.

4, PROPOSED CONSTRUCTION

The project generally includes the construction of a new detention basin along the southeast side
of the EMF, from Queen Creek Road to just north of Chandler Heights Road. The basin will
collect runoff from Queen Creek and Sanokai Wash, temporarily retain the water and uitimately
discharge it into the EMF. The basin elevation will vary from about 1,300 feet above MSL near
the north side, to about 1,296 feet above MSL near the south side. Consequently, the excavations
needed to create the basin area will extend to about 10 to 20 feet bgs. Natural soil berms, which
will act as a levees, will be created (from the excavation) between the basin and the EMF and
Queen Creek. Based on our conversations with Kirkham Michael Consulting Engineers and the
Flood Control District of Maricopa County, we understand that this construction is not consid-
ercd a jurisdictional dam because the impounded water will be situated below to existing ground

surface.

A segment of the Queen Creek channel, from its crossing under Higley Road to the existing
sedimentation basin to the north of Chandler Heights Road, will be improved. Specifically,
Queen Creek wilt be widened to 100 feet from Higley Road to about the alignment of Ocotillo
Road. Immediately to the south of the Ocotillo Road alignment, Queen Creek will be widened to
200 feet and then gradually taper over about 2,500 linear feet to a channel width of 70 feet. This
width will be maintained until it terminates into the sedimentation basin. The vertical alignment
of the creek bottom will also be improved. From Higley Road to the Ocotillo Road alignment,
there will be four drop structures, each 3 feet high, that will lower the level of the creek from
about 1,315 to 1,303 feet above MSL. As a result of the improvements to Queen Creek, some of

the natural soil berm created between Queen Creek and the EMF, specifically about the top 2to 3

Ningo
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feet, will extend above the existing ground surface. This portion of the levee will be constructed

of new engineered fill.

The sediment basin at the end of Queen Creek will be re-shaped to accommodate the anticipated
water volumes. The existing sediment basin outflow, located near the southwest comer of the
basin, will be replaced with 13, 4 feet wide by 4 feet high concrete box culverts (CBC). The dis-
charge of these CBCs will be controlled with one-way flap gates.

A 1,800-foot Iong, concrete side weir will be constructed along the northwest side of Queen
Creek, specifically where it tapers from 200 feet to 70 feet wide. This side weir will enable wa-
ter to enter the basin from Queen Creek. The side weir crest elevation is tentatively planned to

be at about 1,307 feet above MSL.

To allow the water to transfer into the EMF, two outlets are pianned'. One outlet will be located
near the southwestern tip of the basin and will consist of 12, 4 feet wide by 4 feet high CBCs.
This outlet will be controlled with manuai gates. The other outlet will be located ab-out_ 2,700
feet south of the EMF intersection with Queen Creek Road and will consist 6f 13, 4 feet wide by
4 feet high CBCs. This outlet will be controlled with one-way flap gates. |

Two emergency spillways will be constructed. One will be located between the new basin and
the EMF, near the southwestern most tip of the basin (just north of the new outlet structure), and
the other will be located between the sediment basin and the EMF. These emergency spillways

will consist of concrete-surfaced embankments.

The side slopes around the perimeter of the basin are proposed to be constructed with a 4 vertical
to 1 horizontal slope. The land use within the new basin is tentatively planned to accommodate
multiple-use facilities, and could include several baseball and soccer fields. A small portion of
the basin located along the Ocotillo Road alignment will not be excavated. This area is reserved

for future roadway development.

600198001 initial rpt (ch).doc . 4 Wiﬁgg & M@@?E
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5.

~ Ningo-
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FIELD EXPLORATION

5.1. Soil Borings

Ninyo & Moore conducted a subsurface evaluation at the site between July 3 an'd. July 19,
2001 in order to evaluate the existing subsurface conditions and to collect soil samples for
laboratory testing. Our evaluation consisted of the excavating, logging, and sampling of 26

small-diameter borings. The borings were drilled using a CME-75 truck-mounted dnll rig.

Of these borings, ten were drilled along the EMF perimeter (denoted as CH-1 through CH-

10), nine were drilled along the Queen Creek perimster (denoted as CH-11 through CH-19),
one was drilled along the Queen Creek Road perimeter (denoted as CH-20), and six were
drilled within the new basin area (denoted as CH-21 through CH-26). Bulk and rélativeiy
undisturbed soil samples were collected at selected intervals. Detailed descriptions of the

soils encountered are presented in the boring logs in Appendix A.

The ground surface elevations and the lateral locations at each boring were determined by
Consultant Engineering, Inc of Phoenix, Arizona, after the drilling was finished. The eléva-
tions of each boring location are presented on the logs. The general locations of each of the

borings are denoted on the Soil Boring Location Map (Figure 2).

5.2.  Test Pits

Ninyo & Moore conducted a supplemental subsurface evaluation consisting of the excava-
tion of three test pits on November 26 and 27, 2001 in order to further evaluate the existing
subsurface conditions. The test pits were excavated along the EMF perimeter using a Ford
555E backhoe. Detaﬂed descriptions of the soils encountered are presented in the boring

logs in Appendix A, and the general locations of the test pits are denoted on Figure 2.

5.3. Piezometer Monitoring Wells
In order to monitor surface water seepage from the EMF after a large rain event, three of the
boreholes were completed as piezometers. Specifically, the piezometers were instalied in

borings CH-2, CH-6, and CH-9. In general, the bottom half of the piezometer well casing
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consisted of bottom capped screened PVC, and the top half solid impermeable PVC. The
annuli around the wells were backfilled with permeable sand and grouted near the ground
surface using cement-bentonite slurry. The above ground exposures of the well casiﬁgs

were enclosed and capped with an above-ground lockable protective steel casing.

No substantial rainfall occurred during our study period and no meaningful readings were
taken; however, the wells were left in-place. Consequently, if a heavy sustained rain event
occurs during the final design phase, the piezometers may be read and the information could

be useful.

5.4.  Field Percolation Tests

In order to provide a preliminary evaiuatioﬁ of the infiltration rate near the bottom of the -
proposed basin, Ninyo & Moore conducted six infiltration tests in general accordance with
the City of Chandler Typical Defail No. C-109. This method was selected because it is
commonly considered to be a standard throughout metrofaolitan Phoenix. These tests WGre
performed near the central portion of the proposed basin at the site, adjacent to borings CH-
21, CH-22, CH-23, CH-24, CH-25, and CH-26. The procedures used consisted of the inser-
tion of a 12-inch diameter solid riser into undisturbed soil, to a depth of approximately 15 to
20 feet bgs, followed by prewetting of the soil. The test continued after the prewetting pe-
riod by refilling the casing and monitoring the drop in water level as a function of time until
steady-state conditions were achieved. The results of this testing are provided in Appendix

C.

5.5,  Field Screening for Volatile Organic Compounds (VOCs)

In order to provide a preliminary- screening of soil for the possible presence of volatile or-
ganic compounds (VOCs), several collected samples were tested in the field as drilling
progressed with a photoionization detector (PID). The Mini-Rae PID was calibrated at the
beginning of each sampling day with 100 ppm isobutylene span gas. A zip-lock plastic bag
was partially filled with a portion of each collected soil sample, sealed, the soil disturbed,

’ *
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and allowed to volatilize for 10 minutes. The tip of the PID was then inserted into the head-

space of the plastic bag.

The highest PID reading was noted and recorded on the field boring logs and in the field

notebook. No elevated VOC readings were observed during our field work.

6. LABORATORY TESTING

The soil samples collected from our drilling activities were transported to the Ninyo & Moore
laboratory in Phoenix, Arizona for geotechnical laboratory analysis. The analysis included in-situ
moisture content and dry density, grain size analysis, Atterberg limits, hydro-consolidation
(swell/collapse) tests, maximum density/optimum moisture relationship, expansion index, agro-
nomic testing (growability), permeability tests, unconsolidated undrained Triaxial Compression
tests and corrosivity characteristics (including pH, minimum electrical resistivity, soluble sul-
fates, and chlorides). The results of the laboratory testing are presented on the logs in Appendix

"A and/or the laboratory sheets present in Appendix B.

Agronomic testing consisting of the festing of primary nutrients, secondary nutrients, micro nu-
trients, as well as other agricultural characteristics, was performed by Fruit Growers Laboratory,
Inc. of Santa Paula, California. The results of these tests, which include planting recommenda-

tions, are presented in Appeﬂdix D.

7.  GEOLOGY AND SUBSURFACE CONDITIONS

The geology and subsurface conditions at the site are described in the following sections.

7.1.  Geologic Setting
The project site is located in the Sonoran Desert Section of the Basin and Range physiog-
raphic province, which is typified by broad alluvial valleys separated by steep,

discontinuous, subparaliel mountain ranges. The mountain ranges generally trend north-

G00T980G1 infual rpr {¢hY.doe 7
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south and northwest-southeast. The basin floors consist of alluvium with thickness extend-

ing to several thousands of feet.

The basiﬁs and surrounding mountains were formed approximately 10 to 13 million years ago
during the mid- to Iate~Tertiary. Extensional tectonics resulted in the formation of horsts
(mountains) and grabens (basins) with vertical displacement along high-angle normal faults.
Intermittent volcanic activity- also occurred during this time. The surrounding basing filled
with alluvium from the erosion of the surrounding mountains as well as from deposition from
rivers. Coarser-grained alluvial material was deposited at the margins of the basins near the
mountains, The surficial geology of the proposed detention basin is described as latest Qua-
ternary age deposits (<10,000 years old) and Pleistocene deposits (<230,000 years old)
consisting of sand, clay, and silt with local occurrences of fine gravels and coarse deposits

that contain minimal to moderate soil development (Pearthree, 1994).

7.2.  Subsurface Conditions

Our knowledge of the subsurface conditions at the project site is based on our field explora-
tion and laboratory testing, and our understanding of the general geology of the area. The
following paragraphs provide a generalized description of the materials encountered. More

detailed descriptions are presented on the boring logs in Appendix A.

Stratified desert alluvium was encountered at the surface of the borings and extended to the
total depth explored. The alluvium consisted of clay (CL), silt (ML), clayey/silty sand
(SC/SM) and clayey/silty fine to coarse gravel (GP/GC/GM). Scattered caliche nodules,
filarents, and stringers were present fn many of the borings. Table 1 provides a breakdown
of the soil types encountered m our borings within the proposed basin excavation (e.g., from

the ground surface to about 10 to 20 feet bgs):

Table 1 — Approximate Percentage of Soil Types Encountered from
Ground Surface to Anticipated Bottom of Basin

GP/GC/GM - SP SC/SM ML ' CL
2% 0% 16% 7% 75%

600198001 initial ro {ch).doe . g
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Table 2 provides a breakdown of the soil types encountered in our borings at the anticipated

bottom of the basin excavation (e.g., about 10 to 20 feet bgs):

Table 2 — Approximate Percentage of Soil Types Encountered
at the Anticipated Bottom of Basin Excavation

GP/GC/IGM SP SC/SM ML CL
8% 0% 50% 8% 34%

The geological characteristics of the surface soils within the project site generally includes
the presence of a Holocene “apron” overlying an older Late Pleistocene deposit. The Holo-
cene deposits are typically of lower density and are relatively susceptible to collapse upon
wetting. Consequently, the position of the contact between the Holocene and Late Pleisto-
cene deposits is relevant. Based on our field work and laboratory testing, we estimate that
this contact ranges from about elevation 1,286 to 1,308 feet MSL. Localized variations may
be greater than the given range and are largely attributable to erosion of the Late Pleistocene

surface.

7.3.  Groundwater

Groundwater was not encountered in our boring excavations. Based on well data from the
Arizona Department of Water Resources (ADWR), the approximate depth to groundwater is
in excess of about 180 feet bgs. Groundwater levels can fluctuate due to seasonal variations,
irrigation, groundwater withdrawal or injection, and other factors. In general, groundwater is
not expected to be a constraint to the construction of the project; however, given the occur-
rence of relatively pervious zones, perched tailwater resulting from flood irrigation of

cropland might be encountered.

8. CONCLUSIONS
Based on the results of our subsurface evaluation, laboratory testing, and data analysis, it is our

opinion that the proposed construction is feasible from a geotechnical standpoint, provided that

§00198001 initiad rpt (ch).doe ) 9
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the preliminary recommendations of this report are incorporated into the design and construction

of the proposed project, as appropriate. Geotechnical considerations include the following:

s The on-site soils consist of stratified desert ailevium with a high degree of heterogeneity and
anisotropy. The soils should generally be excavatable to planned depths with conventional
earthmoving construction equipment in good working condition,

* A basin side slope angle of 4 horizontal to 1 vertical is feasible from a geotechnical stand-
point. Our calculations show an acceptable factor of safety against appropriate failure modes.

s Of primary concern is the possibility of cracking, piping, and/or seepage through the natural
levees. These concerns were addresses in the Failure Mode Analysis (FMA) performed for
this project. As a result, one of the primary conclusions was that a crack-stopper barrier (lo-
cated within the levee between the basin and the EMF and Queen Creek) would alleviate
several of the potential failure modes discussed.

s We recommend that the side weir {(and possibly the emergency spillway) be supported on a
zone of engineered fill that extends through the Holocene alluvium soils to older Pleistocene
deposits. Based on our field work, we estimate that the contact between the Holocene and
Pleistocene deposzts range from about elevation 1,286 to 1,308 feet MSL at the boring loca-
tions.

e Anti-seepage devices, like seepage collars, should be used for the installation of pipes or
other penetrations that cross through or beneath the levees

9. PRELIMINARY RECOMMENDATIONS
The following sections present our preliminary geotechnical recommendations for the proposed
basin consfruction, We anticipate that more detailed recommendations will result from an addi-

tional design-phase geotechnical evaluation.

0.1. Earthwork

The following sections provide our earthwork recommendations.

9.1.1. Excavation Characteristics
Our evaluation of the excavation characteristics of the on-site materials is based on the
results of 26 widely spaced exploratory borings and three test pits, our site observations,

and our experience with similar materials. In our opinion, excavation of the on-site

600198001 iniial rpt {chy.doc 10 ﬁiﬁg@ & M@ﬁ?% _
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materials can generally be accomplished to the anticipated basin depth with conven-
tional earthmoving equipment in good operating condition. However, scattered caliche
nodules, filaments, and stringers were encountered in many of the borings, which may
be somewhat more time-consuming to excavate. This cementation predominates in the
older Pleistocene deposits, which were encountered below roughly elevation 1,286 to

1,308 feet MSL.

We recommend that trenches and excavations be designed and constructed in accor-
dance with OSHA regulations. These regulations provide trench sloping and shoring
design parameters for trenches up to 20 feet deep based on a description of the soil
types encountered. Trenches greater than 20 feet deep shouid be designed by the Con-
tractor’s engineer based on site-specific geotechnical analyses. For planning purposes,
we recommend that the OSHA soil classification for the encountered alluvial soil be

considered as Type C.

9.1.2.  Grading, Fill Placement, and Compaction

Vegetation and debris from the clearing operation should be removed from the site and
disposed of at a legal dumpsite. Demolition debris should be removed from the site and
disposed of at a legal dumpsite. Obstructions that extend below finish grade, if present,

should be removed and the resulting holes filled with compacted soil.

A geotechnical consultant should carefully evaluate areas of soft or wet soils prior to
placement of fill or other construction. Drying or overexcavation and replacement of

such materials may be anticipated.

We recommend that new fill be placed in horizontal lifts approximately 8 inches in
loose thickness and compacted by appropriate mechanical methods, to 95 percent or
more relative compaction, in accordance with ASTM D 698-91 at a moisture content

within two percent of its above optimum.

600198001 inidal tpt (ch).doc 11
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Based on the laboratory tests we performed, it appears that an earthwork (shrinkage)
factor of 5 to 25 percent is appropriate for the on-site soils within the basin area. This
shrinkage factor range represents an average of the material tested. Potential bidders
should consider this in preparing estimates and should review the available data to make

their own conclusions regarding excavation conditions.

Although not apparent in our logs, because much of this site was used for farming, the
top 6 to 12 inches may contain some organics. This layer may need to be segregated

during construction and could be reused in non-structural area of the site.

9.1.3. Reuse of Excavated Material as Borrow

The composition of the soils that will likely be excavated for construction of the basin
was outlined in Section 7.2. In addition to the index testing (grain size analysis and
Atterberg limits) that was conducted to classify these soils, we performed Expansion
Index and corrosivity tests as a means to evaluate these soils for potential reuse. Table 3
outlines the results of these tests. Given the véry lirge volume of soil to be excavated
and the heterogeneous nature of the natural soils, wider variations in soil characteristics

than suggested by these results are possible.

Table 3 — Summary of Expansion Index
and Corrosivity Test Results

Sample Sample Expansion — | Resistivity Water-Sﬂ} uble Chioride
Location | Depth (ft) Index pH (chm-cm) Sulfate Content Content
- in Soil (%) (ppm)
CH-11 0-2 1.5 7.6 508 0.0025 160
CH-21 12-15 6 8.4 1,320 0.0004 10
CH-23 0-2 i.5 - -- -- -
CH-25 12-15 0 -~ -- - -~

The Expansion Index test is used to evaluate the intrinsic swell or expansion potential of
a remolded soil sample upon saturation with water. Based on Uniform Building Code
(UBC) Standard No. 18-2, an Expansion Index from 0 to 20 indicates a very low expan-
sion potential, 21 to 50 indicates a low expansion potential, 51 to 90 indicates a medium

expansion potential, 91 to 130 indicates a high expansion potential, and 130 or above

ﬁiligﬂ & Mﬁ@?@
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indicates a very high expansion potential. The soils that we tested exhibited a very low

expansion potential.

The pH and minimum electrical résistivity tests were performed in general accordance
with Arizona Test 236b, while sulfate and chloride tests were performed in accordance
with Arizona Test 733 and 722, respectively. The soil pH values ranged from 7.6 to 8.4,
which is considered to be alkaline. The minimum electrical resistivity measured in the
laboratory varied from 508 to 1,320 ohm-cm, which is considered to be corrosive to fer-
rous materials. The chloride content of the sample tested ranged from about 10 to 160

ppm, which is also considered to be corrosive to ferrous materals.

Based on the UBC criteria, the potential for suifate attack ié negligible for water-soluble
sulfate contents in soil ranging from 0.00 to 0.10 percent by weight (0 to 1,000 ppm),
and moderate for water-soluble sulfate contents ranging from 0.10 to 0.20 percent by
weight (1,000 to 2,000 ppm). The potential for sulfate attack is severe for water-soluble
“sulfate contents ranging from 0.20 to 2.00 percén‘{ by weight (2,000 to 20,000 pprri), and
very severe for water-soluble sulfate contents over 2.00 percent by weight (20,000
ppm). The soluble sulfate content of the soil samples tested ranged from 0.0004 to

0.0025 percent, which represents a negligible sulfate exposure for concrete.

9.1.4. Imported Fill Material

Imported fill in contact with ferrous materials or concrete, if utilized, shoul_d consist of
clean, granular material with a very low or low expansion potential. Import material
should also have low corrosion potential (minimum resistivity greater than 2,000 ohm-
cm or the average value for the site, chloride content less than 25 parts per million
[ppm), and soluble sulfate content of less than 0.1 percent). The geotechnical consult-

ant should evaluate such materials and details of their placement prior to importation.

60015800] initial rpt {ch).doc 13
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9.2.  Levee Stability and Seepage |

The proposed construction of the new basin will create a natural levee along the perimeter of
the basin, specifically along the EMF and Queen Creek. Levees are usually constructed with
select materials that are placed in an engineered manner and compacted to a specified den-
sity. For seepage and piping considerations, constructed levees will ordinarily be zoned and
may contain internal drainage, and the embankment foundations are prepared with cut-offs

extending below the embankment.

The composition of these natural levees will be highly heterogeneous and anisotropic, and
could be subject to differential settlements, cracking, piping and/or seepage concerns. Al-
though not disclosed in our limited sampling program, the natural levees and their
foundations likely contain defects such as desiccation cracks, open graded channels, etc.
The following sections of the report address construction considerations with regards to the
natural levees that will be constructed for this project and also address the basin infiltration

that may be expected.

Due to the infrequent and transient nature of water storage and flow in the abutting channels,
the levee soils, constructed as proposed, will remain dry and (in some cases) brittle until a
wetting front passes through during flood events. Given the short impoundment time, seep-

age through these levees is not expected to reach steady-state conditions.

9.2.1. Side Slope Stability

Based on our conversations with your office and the conceptual plans we were given,
we understand that the preliminary design of the side slopes around the perimeter of the
basin calls for a 4 (horizontal) to 1 (vertical) slope. We performed preliminary slope
stability analyses on a typical embankment section with this slope. The stability analy-
ses were done using the computer program PCSTABLGH, which is a static and
pseudostatic stability program using Bishop’s modified circular failure surfaces. Based
on the resuits of this analysis, we have calculated a factor of safety against failure in ex-
cess of 2.0. In establishing this factor of safety, we assumed very conservative

embankment soil parameters and a total stress analysis. Because saturated conditions

Mﬁgﬁ&
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are not anticipated (except for the faces of the levees), rapid drawdown stability sce-

narios have been ruled out as highly uniikely.

On the basis of these analyses, we believe that the proposed 4:1 slope is feasible from a
geotechnical standpoint. A graphical representation of this slope stability analysis is

given in Figure 3.

9.2.2. Piping and Seepage

Because these natural levees will be constructed of native soils that are highly heteroge-
neous and not placed in a controlled manner, differential settlements, desiccation
cracking, piping and seepage from the basin to the EMF and Queen Creek (or vice
versa) are major design considerations. To better understand these and other potential
risks associated with this type of construction, a failure mode assessment (FMA) was

conducted for this project.

The outcome of this FMA will be summarized in a Failure Mode Report, which will be
prepared by Kirkham Michael Consulting Engineers. One of the major findings re-
vealed in this process was that a crack-stopper barrier (located within the levee between
the basin and the EMF and Queen Créek} would alleviate several of the potential failure
modes discussed, particularly those associated with differential settlement, cracking,
piping and seepage. Detailed discussions and recommendations for crack-stopper bar-
rier construction, including cost analysis and comparisons, will be provided in the final

geotechnical report.

9.2.3.  Self-Weight Settlement of Levee and Basin Floor

As mentioned earlier, the project site is generally underlined with a Holocene “apron™
overlying an older Late Pleistocene deposit. The Holocene deposits are typicaily of
lower density and are relatively susceptible to coliapse, under their own self~weight,
upon wetting. If this settlement occurs under or within the levee, cracks may develop.
As with the piping and seepage concerns discussed in the previous section, defensive

measures like a crack-stopper barrier may alleviate this situation as well.

ﬁﬁgﬁ
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In addition, self-weight settlement within the basin may also occur, with the cracks that
develop generally limited to the basin floor. As a result, a low spot could be created and
the capacity of the basin may be locally affected. However, the overall performance of
the basin as a result of this potehtial _Iocalized settlement will most likely not be com-

promised.

'9.2.4.  Basin Base Infiltration
As mentioned earlier, four field percolation tests were performed for this basin. The
tests were located within the central portion of the proposed basin area and extended to

about 15 to 17 feet bgs. Table 4 summarizes these results of these percolation tests.

Table 4 — Summary of Percolation Tests Within Chandler Heights Basin

Test - Test Average Percolation Rate Soil Type at

Location Depth (ft) . (£ /hr/fth) Test Depth
near CH-21 20 0.91 SM
near CH-22 20 0.33 =~ CL
near CH-23 15 . 0.10 ' ‘ CL
near CH-24 20 0.30 CL
near CH-25 20 0.13 SM
near CH-26 15 0.07 GM

The reported values should be viewed as highly approximate since soil permeability is
among the more variable quantities used in soil mechanics. A conservative approach to

seepage rates is recommended.

9.3, New Levee Construction

As a result of the proposed improvements to Queen Creek, some of the natural levee created
between Queen Creek and the EMEF, specifically about the top 2 to 3 feet, will extend above
the exist'mg ground surface. Consequently, this layer will be engineered and compacted in

lifts.

We recommend that the new fill needed for this top segment of the levee be placed in hori-

zontal lifts approximately 8 inches in loose thickness and compacted by appropriate

608198601 fnitial rpt {ch).dos 16
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mechanical methods, to 95 percent or more relative compaction, in accordance with ASTM
D 698-91, at a2 moisture content within two percent of its optimum. Selected low permeabil-
ity on-site soils could be reused for this purpose. We recommend that this segment be keyed

into the native soils,

9.4.  Side Weir and Outlet Works

As mentioned earlier, we understand that a 1,800-foot long, concrete side weir will be con-
structed along the northwest side of Queen Creek, specifically where it tapers in width from
200 feet to 70 feet. The side weir crest elevation is tentatively planned to be at about 1,307
feet above MSL. To allow the water to transfer into the EMF, three outfalls are planned.
These outfalls are proposed to consist of multiple box culverts that will be incorporated into

the natural levee, which will be created between the EMF and the new basin.

In addition, we understand that the side weir will be concrete lined on both sides. The
- Queen Creek siderwill be slightly batteréd towérd the basin, and the basin side will be
stepped. A plunge pool, extending about 4 feet below the bottom of the basin, will be pro-
vided near the toe of the side weir on the basin side. The plunge pool will be lined with rip-

rap to mitigate erosion.

The conceptual drawings that we received also show two cut-off walls, located on either side
of the side weir and extending about 6 feet below the bottom of the basin. We understand
that these walls were employed to discourage undermining of the side weir by water flow,

but will also provide a measure of piping and seepage control.

94.1, Foundation Preparation

As part of our scope of work, the characteristics of the foundation soils supporting the
new levees were evaluated. Particularly, the extent of a Holocene “apron” overlying the
older Late Pleistocene deposits was considered. The Holocene deposits are typically of
lower density and are relatively susceptible to collapse upon wetting. Consequently, the

position of the contact between the Holocene and Late Pleistocene deposits is relevant.
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In our evaluation of the Holocene/Late Pleistocene contact, the qualitative description
of cementation stage proposed by Machette (1985) was used in conjunction with that
proposed by Beckwith and Hanson (1982). The various stages of cementation are de-
noted on the logs in Appendix A. Based on our field work and laboratory testing, we
estimate that this contact ranges from about elevation 1,286 to 1,308 feet MSL. Local-

ized variations are largely attributable to erosion of the Late Pletstocene surface.

Relevant geologic information was shared during the FMA workshop. As a result, the
presence of Holocene soils below the side weir and the potential collapse of these soils
was considered a potential failure mode and also a major finding. Consequently, it was
recommended tﬁat the Holocene soils located below the side weir (ahd possibly the

emergency spillway) should be removed and replaced with compacted, engineered fill.

As mentioned earlier, the thickness of the Holocene apron varies considerably across
the project site. Therefore, the anticipated depth of removal for the construction of the
side weir should be further evaluated during the design phase of this project. This fur-
ther evaluation should consist of more closely-spaced borings and/or test pits and

additional laboratory testing.

Engineered fill should be placed in horizontal lifts approximately 8 inches in loose
thickness and compacted by appropriate mechanical methods, to 95 percent or more
relative compaction, in accordance with ASTM D 698-91 at a moisture content within
two percent of its optimum moisture content. Selected low permeability, on-site soils

could be reused for this purpose.

9.4.2. Pipe Penetrations

An embankment breech can result from inadequately designed or constructed pipelines,
utility conduits, or culverts (hereafter referred to as pipes) located beneath or within
levees. During high water, seepage tends to concentrate along the outer surface of pipes
resulting in piping (potential washing out) of fill or foundation matenial. Seepage may

also occur because of leakage from the pipe. Consequently, we recommend that anti-

660198001 iniial rpt {ch.doc 18 Wiﬂgﬂ & Mﬁﬁ?@



East Maricopa Floodway January 4, 2002
Chandler Heights Detention Basin, Maricopa County, Arizona Project No. 600198001

9.5.

seepagé devices be employed to mitigate piping or erosion aiong the outside wall of the
pipe. The term “anti-seepage device” usually refers to metal diaphragms or concrete
collars that extend from the pipe into the backfill material. The diaphragms and collars
are often referred to as “seepage rings”. To reduce increased piping potential, great care

should be taken when compacting backfill around these seepage rings.

In addition, the pipe should have adequate strength to withstand the applied earth loads.
Consideration should also be given to live loads imposed from equipment during con-
struction and the loads from traffic and maintenance equipment after the levee

construction.

The pipe joints should be selected to accommodate movements resulting from founda-
tion or fill settlement. In addition, the pipe joints, as well as the pipe itself, should be

watertight.

9.4.3. Concrete

As mentioned previously, the results of the suifate content‘laboratory tests indicate the
site sbiis present a negligible sulfate exposure to concrete. In accordance with Table 19-
A-3 of the 1994 UBC, we believe that Type II cement can be used for the construction
of concrete structures at this site. However, due to potential uncertainties as to the use
of reclaimed irrigation water, or topsoil that may contain higher sulfate contents, sul-

fate-resistant cement, pozzalon, or admixtures may be considered.

The concrete should have a water-cement ratio no greater than 0.5 by weight for normal
weight aggregate concrete. From a quality standpoint, a 28-day compressive strength of

4,000 psi or higher is desirable because it will improve concrete durability.

Pre-Construction Conference

We recommend that a pre-construction conference be held. Representatives of the owner,

the civil engineer, the geotechnical consultant, and the contractor should be in attendance to
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discuss the project plans and schedule. Our office should be notified if the project descrip-

tion included herein is incorrect or if the project characteristics are significantly changed.

9.6.  Conustruction Observation and Testing

During construction operations, we recommend that a qualified geotechnical consultant per-
form observation and testing services for the project. These services should be performed to
evaluate exposed subgrade conditions, including the extent and depth of overexcavation if
loose soils are encountered during construction, to evaluate the suitability of proposed bor-
row materials for use as fill, and to observe placement and test compaction of fill soils. We
believe the design geotechnical consultant should be retained for construction services.
However, if another geotechnical consultant is selected to perform observation and testing
services for the project, we request that the selected consultant provide a letter to the owner,
with a copy to Ninyo & Moore, indicating that they fully understand our recommendations
and that they are in full agreement with the recommendations contained in this report.
Qualified subcontractors utilizing appropriate techniques and construction materials should

perform construction of the proposed improvements.

10. LIMITATIONS

The fizld evaluation, laboratory testing, and geotechnical analyses presented in this geotechnical
report have been conducted in general accordance with current practice and the standard ofr care
exercised by geotechnical consultants performing similar tasks in the project area. No warranty,
expressed or implied, is made regarding the conclusions, recommendations, and opinions presented
in this report. There is no evaluation detailed enough to reveal every subsurface condition. Varia-
tions may exist and conditions not observed or described in this report may be encountered during
cohstruction. Uncertainties relative to subsurface conditions can be reduced through additional
subsurface exploration. Additional subsurface evaluation will be performed upon request. Please
also note that our evaluation was limited to assessment of the geotechnical aspects of the project,
and did not include evaluation of structural issues, environmental concerns, or the presence of haz-

ardous materials.

GOO198001 initial rpt {eh).doe 20



East Maricopa Floodway January 4, 2002
Chandler Heights Detention Basin, Maricepa County, Anzona Project No. 600198001

This document is intended to be used only in its entirety. No portion of the document, by itself, is
designed to completely represent any aspect of the project described herein. Ninyo & Moore
should be contacted if the reader requires additional information or has guestions regarding the

content, interpretations presented, or completeness of this document.

This report is intended for design purposes only and may not provide sufficient data to prepare
an accurate bid by some contractors. It is suggested that the bidders and their geotechnical con-
sultant perform an independent evaluation of the subsurface conditions in the project areas. The
independent evaluations may include, but not be limited to, review of other geotechnical reports
prepared for the adjacent areas, site reconnaissance, and additional exploration and laboratory

testing.

Our conclusions, recommendations, and opinions are based on an analysis of the observed site
conditions. If geotechnical conditions different from those described in this report are encountered,
our office should be notified and additional recommendations, if warranted, will be provided upon
request. It should be understood that the conditions of a site could change with time as a result of

natural processes or the activities of man at the subject site or nearby sites. In addition, changes to
the applicable laws, regulations, codes, and standards of practice may occur due to government ac-
tion or the broadening of knowledge. The findings of this report may, therefore, be invalidated over

time, in part or in whole, by changes over which Ninyo & Moore has no control.

This report is intended exclusively for use by the client. Any use or reuse of the findings, conclu-
sions, and/or recommendations of this report by parties other than the client is undertaken at said

parties’ sole risk.
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APPENDIX A
BORING LOGS

Field Procedure for the Collection of Disturbed Samples

Disturbed soil samples were obtained in the field using the following methods.

Bulk Samples
Bulk samples of representative earth materials were obtained from the exploratory borings.

The samples were bagged and transported to the laboratory for testing.

The Standard Penetration Test Spoon

Disturbed drive samples of earth materials were obtained by means of a Standard Penetra-
tion Test spoon sampler. The sampler is composed of a split barrel with an external diameter
of 2 inches and an unlined internal diameter of 1-3/8 inches. The spoon was driven up to
18 inches into the ground with a 140-pound hammer free-falling from a height of 30 inches
in general accordance with ASTM D 1586-84. The blow counts were recorded for every
6 inches of penetration; the blow counts reported on the logs are those for the last 12 inches
of penetration. Soil samples were observed and removed from the spoon, bagged, sealed,
and transported to the laboratory for testing, :

¥ield Procedure for the Collection of Relatively Undisturbed Samples

Relatively undisturbed soil samples were obtained in the field using the following method.

The Modified Split-Barrel Drive Sampler 7

The sampler, with an external diameter of 3.0 inches, was lined with 1-inch long, thin brass
rings with inside diameters of approximately 2.4 inches. The sample barrel was driven into
the ground with a 140-pound hammer free-falling from a height of 30 inches n general ac-
cordance with ASTM D 1586-84. The samples were removed from the sample barrel in the
brass rings, sealed, and transported to the laboratory for testing.
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fines
GRAVELS GP Poorly graded gravels or gravel-sand mixtures, little or
g {More than 1/2 of coarse no fineg
CE o fraction
# o5 8 ilt el l-sand-silt mixtures
a ‘g B > No. 4 sieve size) GM Silty gravels, gravel-sand-silt mix
<]
©l
£ = % GC Clayey gravels, gravel-sand-clay mixtures
2 8o
CEg :
g SW Weil graded sands or gravelly sands, little or no fines
v, 8.8
ré & ;E SANDS sSp d It 11 ds, Lt
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fraction . e
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ML . e s .
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T @
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2 \% V . 3 - . -
= Liquid Limit >50 CH Inorgan:c clays of high plasticity, fat clays
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HIGHLY ORGANIC SOILS Pt Peat and other highly organic soils
CLASSIFICATION CHART (Unified Soil Classification System)
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&) cL M & O
SAND No. 4 to No. 200 4.76 10 0.074 E oo 4
Coarse No. 4 ta Na. 10 4.76 to 2.00 < e
Medium No. 10 to No. 40 2.00 t0 0420 B g pd
Fine No. 40 to No. 200 0.420 to 0.074 . AT LsoL
SILT & CLAY | Below No. 200 Below 0.074 o & E _
GRAIN SIZE CHART g 10 20 30 40 B 8¢ 70 B0 90 100
LIQUID LEMIT {LLY, %
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i © = oL E GROUND ELEVATION SHEET 2 OF 2

lg| @ juwl & D <« -

— W = &= = @ 20 | METHOD OF DRILLING

= 2121 2 |2 Eg

Elid 213 8 |21 @5 | DRIVE WEIGHT DROP

woxe 9 15 2 |? 2%

o 55 m b z o SAMPLED BY LOGGED BY REVIEWED BY

o DESCRIPTION/INTERPRETATION
RN e (WATER) Waier wble during driling.
¥ {FWATER) Water table at boring completion.
Gy = CALICHE T
Uy EGyesum T
S scasT T
Y = Mudstone T
() Dolomite

25

30

35

40

r_,/V/Zr«yaax/\/\om'e

| BORING LOG

LEGEND FOR BORING LOGS

PROJECT NO. | DATE FIGURE
PATTERNS REV. 5/59 Legend-2




0 o~ _ :
%«’ - < é g DATE ?RILLED BORING NO. SYMBOL SAMPLES
9 3 Q iiu- N - E “ GROUND ELEVATION SHEET 1 OF 1
Tlo| % iz | E & C0  METHOD OF DRILLING
= ¢ I 2 2 &g
Elld 218 © |3 @5 | DRIVE WEIGHT DROP
w s 9 |5 2 |? 2
- 55 o = Z a SAMPLED BY LOGGED BY REVIEWED BY
] - DESCRIPTION/INTERPRETATION
0 Solid line denotes unit change.
Dashed line denotes materiai change.
] Modified split-barrel drive sampler.
No recovery with modified split-barrel drive sampier.
3 ¢ See
page.
= Groundwater encountered during drilling.
E Groundwater measured after drilling.
’ Standard Penetration Test (SPT).
10 A4
No recovery with a SPT.

l XX/
XX

2]

Shelby tube sample. Distance pushed in inches/length of sample recovered
in inches.

No recovery with Shelby tube sampler.

Bulk sample.

Continuous Push Sample.

The total depth line is a solid line that is drawn at the bottom of the
boring.

20
]
N BORING LOG
”l”.ya & Moore EXPLANATION OF BORING LOG SYMBOLS
——
s - PROJECT NO. DATE FIGURE
SYMSAMP Rev. 5/99 Legend-3 ]




m —
! . b prd DATE DRILLED 7/10/01 BORING NO. CH-1
= {4 = ® o )
sl @ - = 1| F~ . | GROUNDELEVATION 1312 SHEET it  OF 2
i, Q@ |w| z B «=»
E v = % 5 g E ) METHCD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger
i~ ped =0
ENE 2 1@ & |5 25 |DRIVEWEGHT 140 Ibs. (Auto) DROP 30"
= - Q
a ﬁg @ P2 x gJ SAMPLED BY  MDE LOGGED BY __MDE  REVIEWED BY LLG
- DESCRIPTION/INTERPRETATION
0 ML | ALLUVIUM:
Brown (7.5 YR 5/4), damp, loose to dense, clayey SILT. _
Stage | cementation, weakly cemented by calcium carbonate, weak reaction
with HCL, sparse calcium carbonate filaments,
j 2
oL
| 9 10.7 Medium dense.
| 11 |1n1| 88.4
T R T USM | Pale brown (10 YR 6/3), dry to damp, demse, silty SAND; trace fine, -
10 E subrounded gravel.
26 8.9 Stage I cementation, weakly cemented by calcium carbonate, weak reaction
- ' il with HCL, sparse calcium carbonate filaments.
""""""""""""""""""" CL [ Reddish brown (5 YR 5/4), damp, bard, silty CLAY.
28 102 90.1 Stage I cementation, weakly cemented by caicium carbonate, weak reaction
N ) ’ / with HCL, sparse calcium carbonate filaments.
13 -
6 | 159 / Very stiff.
" N N 1 ML | Brown (7.5 YR 5/4), damp, loose, clayey SILT.

Stage 1 cementation, non-cemented, no reaction to HCL,

|20
® | BORING LOG
- I@O&Mﬂﬂrew St

PROJECT NG. DATE FIGURE
600158001 1/02 A-1




- — .
o | & = DATE DRILLED 7/10/01 BORING NO. CH-1
= 1k - ® o o
o | =2 O - N = . GROUND ELEVATION 1312' SHEET 2 OF
2i<i Q@ w | Z o] <»
5___’ Ml B g 7 g 1(:1,"'2 O | METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger
[ =2 — )
& % w | W |71 ©= | DRIVE WEIGHT 140 Ibs. (Auto) DROP 30"
2= 2 19 ¢ <
e 9:955 @ = E 'CJJ SAMPLED BY MDE LOGGED BY MDE  REVIEWED BY LLG
= DESCRIPTION/INTERPRETATION
20 SM | ALLUVIUM: (continued)
21 i Very pale brown {10 YR 7/4), dry, medium dense, szity SAND. Soil type
) EE! change from ML to SM within sample interval.
4
Total Depth = 21.5'
Groundwater not encountered.
Backfilled on 7/10/01.
25
30
35
40

BORING LOG

East Maricopa Ficodway
Chandler Heights Detention Basin

t_”lffl_yo&ﬂMnn\‘e_

PROJECT NO.

600198001

DATE FIGURE
1/02 A-2




& .
,” a & onre East Maricopa Floodway
Chandler Heights Detention Basin
‘ ' PROJECT NO. DATE FIGURE

oy a—
W . (“3 =z DATE DRILLED 7/17/01 BORING NO. CH-2
- | a&] = o o
= 9 — T |l E . | GROUND ELEVATION 1309' SHEET 1 OF 2
Clgl Q@ jwl Z 19 &»
E 3 5 % o % g w METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger
= oz =0 ‘
E NE z 2 | Sl L5 | DRIVE WEIGHT 140 1bs. (Auto) DROP 30"
= |
e Eﬁ-g_ a3 oz é SAMPLED BY MDE LOGGED BY _ MDE  REVIEWED BY LLG
- DESCRIPTION/INTERPRETATION
6 CL ALLUVIUM:
% Brown (7.5 YR 5/4), dry, stiff, silty CLAY; scattered caliche filaments,
/ weakly cemented.
? Stage I, weak reaction with HCL.
12 8.8 | B3.5 /
5 /
45 / Hard.
| 12 |80 ? Very stiff.
10 — 7
| 7 4.7 | 100.8 / Hard.
1 g2/0" |13.3 % Stage I cementation, scattered caliche filaments, weakly cemented, weak
' to no reaction with HCL.
| /
s | :E E SM Pale brown (10 YR 6/3}, dry, medium dense, silty SAND.
3% E
"""""""""""""""""" CLU 7T Brown (7.5 YR 5/4), ary, hard, silty CLAY. T
Stage II cementation, scatiered caliche nodules, moderately cemented.
; 53 | 5.5 |
20

600198001 1/02 A-3




m —
Lij . 6 b DATE DRILLED 7/17/01 BORING NO. CH-2
- | & = 2 o o '
IS 2 — N 1 = GRCOUND ELEVATION 1309 SHEET 2 OF
Ll @ lwi zZ 1B <0
ol I T g £¢ | METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger
- d =
E e g w | & @S | DRIVE WEIGHT 140 16s. (Auto) DROP 30"
Wlkg 3 o B <
Q éé}: o = E ﬁ SAMPLED BY MDE LtOGGED BY MDE REVIEWED BY LLG
= DESCRIPTION/INTERPRETATION
20 Cl.  ALLUVIUM: (continued)
27 6.0 | 942 Brown (7.5 YR 5/4), dry, hard, silty CLAY.
b ' ’ Stage 11 cementation, scattered caleium carbonate nodules.
Total Depth = 21.5'
Groundwater not encountered.
Piezometer instailed on 7/17/01.
25
30
35
40
® BORING LOG
East Maricopa Floodway
I”y a &Monre Chandler Heightf Detention Basin
PROJECT NO. DATE FIGURE
600198001 1/02 A4




()] ——

i 15 z DATE DRILLED 7/11/01 BORING NO. CH-3
—_ il e ) o o ,
5 S O o L E GROUND ELEVATION 1309' SHEET 1 OF 2
e g Q e > 1| «<w»
E il B % b g g © | METHOD OF DRILLING CME 73, 8" Diameter Hollow-Stem Auger

(o prd =
e % © | W (& $5 | DRIVE WEIGHT 140 Ibs. {Auto) DROP 307
- ,g'.?g m = |z A SAMPLED BY MDE  LOGGED BY _ MDE _ REVIEWED RY LLG
Q DESCRIPTION/INTERPRETATION

o
O
=

FILL:

Brown (7.5 YR 5/4), damp, stiff, silty CLAY.
- Stage 11 cernentation, scattered calcium carbonate filaments, weakly
cemented.

] 12 | 146 842
5 -
| 17 Very stiff.

‘y 34 8.4 Hard; few sand.

T

AN

' ML ALLUVIUM:
10 Reddish brown (5 yr 5/4), damp, medium dense, sandy SILT.
Stage I cementation, weakly cemented, moderage reaction with HCL.
] 35 54 1102.1
T TR ST Brown (7.5 YR 5/4), damp, dense to very demse, silty SAND; some fine
subrounded gravel.
_ 3 Stage I cementation, moderate cementation by caliche, color change to
35 3.0 : light gray.
| Ef
15 — I E
67/11" | 6.3 i E
! 5 EEFE
__________________________ I T
CL Brown (7.5 YR 5/4), damp, hard, siity CLAY.
Stage 11 cementation, trace caliche nodules less than 1/2" in diameter.
- 68 T4 | 95.8
A I

BORING LOG

20
® .
I” a & oore East Maricopa Floodway
Lo Chandler Heights Detention Basin
PROJECT NO. DATE FIGURE

600198001 1/02 A-5




DATE DRILLED 7/11/01 BORING NC, Cz{-é

K n
- — O =
—_ o B ® a. S
I=El 9 ~ ~ 1| F~ . | GROUND ELEVATION 1309' SHEET 2 OF
Lila @ L i ol <w
- el Y g I g LE) O | METHOD OF DRILLING CME 73, 8" Diameter Hollow-Stem Auger
- = =
Sl 2 | @ @ |21 @5 | DRIVEWEIGHT 140 Ibs. (Auto) DROP 30"
wl¥g 9 |5 @ |9 %
o 55 m = |z A SAMPLED BY MDE  LOGGED BY MDE _ REVIEWED BY LLG
a DESCRIPTION/INTERPRETATION
20 ML  |ALLUVIUM: (continued)
70 71 Brown (7.5 YR 5/4), damp, hard, siity CLAY, trace noduies.
i ) Stage 1I cementation, trace carbonate nodules iess than 1/2" in diameter.
Total Depth = 21.5°
Groundwater not encountered.
Backfitled on 7/11/01.
25
30
35
40
o BORING LOG
East Maricopa Floodway
w”l”yo&MGBrE“ Chandler Heightsp Detention Basin
o PROJECT NO. DATE FIGURE
600198001 1/02 A-6




7/11/01

BORING NO. CH-4

SHEET 1 OF 2

METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

140 Ibs. {Auto) DRGP 30"

w ™ ‘
o |5 Z DATE DRILLED
—_ R [y A o Q
5 I=] @ = T i1 E . | GROUND ELEVATION 1308
2 i< [®] LLe > B < U
~ ES £ = e L
T SIE| 2 (2 Eg
&g 3 | e | @ |75l 25 | DRIVEWEGHT
22222 <
C 2 B s o» A SAMPLED BY _ MDE
- % Q —————

LOGGED BY _ MDE _ REVIEWED BY LG

DESCRIPTION/INTERPRETATION

<
O
™

ALLUVIUM:

A\

1

1 ]
AN

1

N\

10

12 7.7 Very stiff,

A\

go/11" | 6.3 | 93.8 Hard.

21 3.1

i

g2/11" 1 2.3 | 117.0

Thin layer of silty fine sand.,

Brown (7.5 Yr 5/4), damp, very stiff, silty CLAY.
Stage 1 cementarion, scattered calcium carboaate filaments.

35 13.0 ] 72.5 Hard, scattered calcium carbonate filaments.

[ ML Very pale brown (10 YR 7/4), dry to damp, dense, clayey SILT; few fine
15 gravel, .trace coarse gravel,
Stage I cementation below 15 feet moderate reaction with HCL.

SP-SM | Light bluish gray (10B 8/1), dry to damp, very dense, silty SAND.
Stage 11 cementation, grains coated by calcium carbonate, matrix loose,
moderate reaction with HCL on coatings.

120 ]
. BORING LOG i
I” a & oore East Maricopa Floodway
R Chandler Heights Detention Basin
PROJECT NO. DATE FIGURE
600198001 1/02 AT ]




w e
w i %3 = DATE DRILLED 7/11/01 BORING NO. CH-4
= Q. | BQ O, 9
o § 8 ~ ;’ a Em GROUND ELEVATION 1308 SHEET 2 OF
- i O .
; @ % Q:,: 55 % g o METHQOD OF DRILLING CME 73, 8" Diameter Hollow-Stem Auger
- = =
= le z 2 | B 5| B35 |DRVEWEGHT 140 Ibs. (Auto) DROP 30"
e E&g G 2|z - SAMPLED BY MDE  LOGGED BY _ MDE _ REVIEWED BY LLG
o DESCRIPTION/INTERPRETATION
20 M sm | ALLUVIUM: (continued)
10 i Lignt bluish gray (10B 8/1), dry, dense, silty SAND.
. |
Total Depth = 21.5"
Groundwater not encountered.
Backfiiled on 7/11/01.
25
30
35
40
® BORING LOG
East Maricopa Floodway
”I”W&Muorew Chandler Heights Detention Basin
PROJECT NO. DATE FIGURE
! 600198001 1/02 A-8




o o~ .
i 5 z DATE DRiLLED 7/11/01 BORING NO. CH-5
— | B [ ® [N o ;
L |3 O ~ | T |4 F . | GRCUND ELEVATION 1307 SHEET 1  OF 2
Sigl Q@ lw !l g |B <=
E o & % & g g Q METHQD OF DRILLING CME 73, 8" Diameter Hollow-Stem Auger
= pd =
E BE g 2 3 5| 8= | DRIVE WEIGHT 140 Ibs. (Auto) DROP 30"
— ol
e gg -2 é SAMPLED BY __MDE _ LOGGER BY _ MDE _REVIEWED BY __ LILG
o DESCRIPTION/INTERPRETATION
0 CL ALLUVIUM: :
Brown (7.5 YR 5/4), damp, very stiff, silty CLAY.
/ Stage I cementation, scattered calchum carbonate filaments.
] 15 | 7.0 | 903 7.
+ /
5 —
| 14 2.8
T T ML | Pale brown (10 YR 6/3), dry, dense to very dense, clayey SILT.
Stage I cementation, scattered calcivm carbonate filaments.
1 8 | 7.4
10
85/11"
* 33153
15 =
43
b O O O U
/ CL Reddish brown (5 YR 5/4) to pale brown (10 YR 6/3), damp, hard, silty
/ CLAY, some medium to {ine sand,
1 37 | 3.9 %
. .

BORING LOG

East Maricopa Floodway
Chandler Heights Detention Basin

e e——

600198001 1/02 A8




- = ‘
& & z DATE DRILLED 7/11/01 BORING NO. CH-5
_ 2 = |38 o
TS O - N i i GROUND ELEVATION 1307 SHEET 2 QF 2
E g Q jwl B g9
> 2 G 5 G 2 SO | METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger
E | =2 =
%.: s % @ | W7 B | DRIVE WEIGHT 140 Ibs. {Auto) DROP 30"
= o O <
- £§ m = E o SAMPLED BY MDE LOGGED BY _ MDE  REVIEWED BY 11G
o DESCRIPTION/INTERPRETATION
20 CL ALLUVIUM: (continued)
54 46 | 96.1 / Pale brown (10 YR 6/3), damp to dry, hard, silty CLAY.
E Stage I cementation, scattered calcium carborate filaments.
Total Depth = 21.5'
Groundwater not encountered.
Backfilled on 7/11/01.
25
30
a5
40 ]
® BORING LOG
East Maricopa Floodway
. Nl”yo&Moore Chandler Heights Detention Basin
PROJECT NO. DATE l FIGURE
600198001 1702 A-10




SAMPLES

DEPTH (feet)
BLOWS/FOOT

Buik
[riven

MOISTURE (%)

DRY DENSITY (PCF)

SYMBOL

CLASSIFICATION
u.s.Cc.s.

DATE DRILLED T/17/01 BORING NO. CH-6
GROUND ELEVATION 1308 SHEET 1 OF 2
METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lbs, (Auto) DROP 30"

SAMPLED BY MDE LOGGED BY _ MDE  REVIEWED BY LLG
DESCRIPTION/INTERPRETATION

frun

13

6.6

1.8

96.1

B
121.5

O
—

P

ALLUVIUM:
Brown (7.5 YR 5/4), dry, very stiff, silty CLAY.
Stage | cementation, sparse calcium carbonate filaments, non -16 weakly
cemented. ' '

Brown (7.5 YR 5/4), dry to damp, medium dense to very dense, clayey SILT;
scattered caliche stringers.

Stage 1 cementation, sparse calicium carbonate fitaments, non -to weakly
cermnented.

Brown (7.5 YR 5/4) 10 reddish brown (5 YR 5/4), dry to damp, medium
dense, silty SAND; few {fine gravel.

Stage I cementation, trace caicium carbonate filaments, non -to weakly
cemented, weak to no reaction with HCL.,

Stage If cementation below 17.5 feet; continuous coatings of caleium
carbonate on fine gravel grains, matrix loose.

i i

nl

&
I” 0 & nore East Maricopa Floodway
: A Chandler Heights Detention Basin :
r PROJECT NO. DATE l FIGURE

BORING LOG

600198001 1/G2 A-11




g . E =z DATE DRILLED 7/17/01 BORING NO. CH-6
— B = o o :
T = g = N = GROUND ELEVATION 1308’ SHEET _ 2 OF
Lo L O .
; v a”é % E % % 18] METHOD OF DRILLING CME 75. 8" Diameter Hollow-Stem Auger
e = == (D
a o 2 v b = 25 DRIVE WEIGHT 140 1bs. (Auto) DROP 30"
Hxe 9 5 9 |9 Q
e 5.3-5: @ = > 3 SAMPLED BY _ MDE _ LOGGED BY _ MDE _ REVIEWED BY LLG
a DESCRIPTIGN/INTERPRETATION
20 E SM T ALLUVIUM: (continued})
Pale brown {10 YR 6/3), dry tc damp, dense, silty SAND; few fine
. 63 1.6 | 127.1 sravel
' E Stage II cementation.
Total Depth = 21.5°
Groundwater not encountered.
Piezometer installed on 7/17/01.
25
30
35
40
® BORING LOG
East Maricopa Floodway
R, I”y o &Mnnrew Chandler Heights Detention Basin
PROJECT NO. DATE FIGURE
600198001 1/02 A-12




DATE DRILLED 7/11/01 BORING NO. . CH-7

& = >
- — -
—_ & b * o. o
2 =} @ ~— T || = . | GROUND ELEVATION 1306' SHEET 1. OF 2
gl § |w| & 9 g '
E w o % o g g O METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger
= = =0
E’; g % 2| 3 a1 Q5 | DRIVE WEIGHT 140 Ibs. {Auto) DROP 30"
e o
B 35?: o = E ;-:’ SAMPLED BY MDE LOGGED 8y  MDE  REVIEWED BY LLG
a DESCRIPTION/INTERPRETATION
0 ML ALLUVIUM:
Brown (7.5 YR 5/4), damp, medium dense, clayey SILT.
Stage 1 cementation, weakly cemented by scattered calcium carbonate
filaments.
l 20 |69 | 927
I 7 B CL T Brown (7.5 YR 5/4), damp, very stff, sty CLAY; some fine sand.
5 Stage I cementation, weakly cemented by scattered caicium carbonate
filaments.
24 |59 | 968 /
‘y 51056 ) Hard.
10 i
62 |53 | 99.8 %
""""""""""""""" i ""sM T Pale brown (5 YR 6/2), dry to damp, medium dense, silty SAND; scattered
E fine gravel.

Pale brown, dry to damp, very dense, SAND with fine to coarse gravel.
Stage 11 cementation below 15 feet; weak to moderate reaction with HCL.

20

BORING LOG

&
I”yo & Moore East Maricopa Floodway
., Chandler Heights Detention Basin
PROJECT NOC. DATE " FIGURE

600198C01 1/02 ) A-13




[73} —
w . & =z DATE DRILLED 7/11/01 BORING NOG. CH-7
— | . b 2 o, o
D= Qo > N = GROUND ELEVATION 1306 SHEET 2 OF 2
Ligi 2 L = 1D <w
il I - 13 2 QC | METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger
s = =
B olg 2 2 |3 25 | DRIVEWEGHT 140 Ibs. (Auto) DROP 30"
= ot ] Iy
A a.?g @ = > . SAMPLED BY MDE  LOGGED BY _ MDE _ REVIEWED BY LLG
Q DESCRIPTION/INTERPRETATION
20 GM |ALLUVIUM: {continued)
66 Pale brown (10 YR 6/3), dry, dense, siity GRAVEL.
- Stage II cementation, thin calcium carbonate coating, matrix loose,
wezk to no reaction with HCL.
Total Depth = 21.5°
Groundwater not encountered,
Backfilied on 7/11/01.
25
30
35
40
® BORING LOG
I” o & oure East Maricopa Floodway
; L Chandler Heights Detention Basin
PROJECT NO. DATE FIGURE
| 600198001 1702 A-l4




& s z DATE DRILLED 7/11/01 BORING NO. CH-8
— | O = 8 £ Q
218l o | 2| 2 . E GROUND ELEVATION 1306' SHEET _ 1 OF 2
2112 ¢g| E R 39
Z12 5 5] @ z ©0 | METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

= = =w -
Sl 2| 2| & 1% 25 | DRVEWEGHT 140 ibs, (Auto) DROP 30"
HES 222 2
- gz | 2| % - SAMPLED BY _ MDE _ LOGGED BY _ MDE _ REVIEWED BY LLG
o DESCRIPTION/INTERPRETATION

<
0O
=

ALLUVIUM:
Brown (7.5 YR 5/4), damp, very stiff, silty CLAY.
Stage I cementation, sparse calcium carbonate filaments, weakly cemented,
moderate reaction with HCL.

N

A\

6 Stiff.

1 2 | 60| 918

Pale brown (10 YR 6/3), dry to damp, medium dense, silty SAND; trace fine
gravel.

| ’ g |28
10 — E
24 | 2.8 | 105.1 Bl

Stage I cementation, no calcium carbonate coatings on gravel grains,
weak reaction with HCL on sand particles.

Loose,

- Medium dense to dense.

Light yellowish brown (10 YR 6/4}, dry to damp, dense, silty SAND with
fine gravel; increase in gravel content.
Stage Il cementation, moderately cemented by calcium carbonate.

52 2.8 | 117.5

20

BORING LOG

]
I”yo & Monre East Maricopa Floodway
S, . Chandler Heights Detention Basin
PROJECT NO. ) DATE FIGURE

600198001 1/02 A-15




” = ;
L!j . LLJJ_ = DATE DRILLED 7/1170% BORING NQ, CH-8
— & (g £ o o
i o e = s [ GROUND ELEVATION 1306 SHEET 2 QF
Sl @ tw | I 1D <@
il I S & 2 2G| METHOD OF DRILLING CME 75, 8" Diameter Holiow-Siem Auger
- = < 52
5 g § g ooz gg DRIVE WEIGHT 140 1bs. (Auto) DROP 30"
- Eﬁg o = E d SAMPLED BY MDE LOGGED BY MDE  REVIEWED BY LLG
0 DESCRIPTION/INTERPRETATION
20 % SM/GM | ALLUVIUM: {continued)
27 19 Light yellowish brown (10 YR 6/4), dry to damp, dense, silty SAND with
4 ’ gravel.
£ Stzge I cementation.

Total Depth = 21.5

Groundwater not encountered.

Backfilled on 7/11/01.
25.
30
a5
40

BORING LOG

East Maricopa Floodway
Chandler Heights Detention Basin

LA S — -

600198001 1/02 A-16




w ——
L s z DATE DRILLED 7/17/01 BORING NO. CH-9
STl I I ® a o
D=1 9 =1 ¥ 1,0 E . | GROUND ELEVATION 1306' SHMEET _ 1 _OF _ 2
2l @ |w | & |B <©
1% 15 & o @G | METHOD OF DRILLING CME 75, 8" Diameter Hollow-Siem Auger
= = =
?5 S % @ | @ 5| $o | DRIVE WEIGHT 140 Ibs. (Auto) DROP 30"
— | Q <
e éé @ = |z o SAMPLED BY _ MDE _ LOGGED BY _ MDE  REVIEWED BY LLG
0 DESCRIPTION/INTERPRETATION
o E SM ALLUVIUM: -
" Pale brown (10 YR 6/3), dry, loose, silty SAND; few fine gravel, -
Stage I cementation,
L
.
] 13 :
1 FEEE |
I T R [11| ML Pale brown (10 YR 6/3) to brown (7.5 YR 5/4), dry to damp, medium dense,
5] ctayey SILT.
31
T 7777777 TTTRE USMT T Pate brown (10 YR 6/3) to brown (10 YR 5/3), dry to damp, medium dense,
i silty SAND; few fine gravel.
] 1193 I
10 | v
ExttE
30| 17 | 1074 gl
— {E ;
.
| i
‘y 32 1.5 ’i Dense.
-
et

15 -
Few fine gravel; trace cobbies.
56 S Stage II cementation below 15 feet, continuous calcium carbonate coatings
on gravel grains, matrix loose.

F
i .
‘ BORING LOG

]
I”yo & Moore East Maricopa Floadway :
. Chandler Heights Detention Basin
PROJECT NO. l DATE FIGURE

600198001 1/02 A-17 __J




W ——
- - 6 prad DATE DRILLED 7/17/01 BORING NO. CH-9
S - ® Q. c
T = Q - - s = . GROUND ELEVATION 1306 SHEET 2 OF
g« @ w >z |5 <w
; il I % & %3 % Q METHCD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger
= Z = )
% NG z 213 &l 2= | DRIVE WEIGHT 140 Ibs. (Auto) DROP 307
= 52: m = E 65 SAMPLED BY MDE LOGGED BY MDE REVIEWED BY LLG
a DESCRIPTION/INTERPRETATION
120 % SC  |ALLUVIUM: (continued)
Pale brown (10 YR 6/3), damp, dense, clayey SAND.
] 46120 1082 f?ﬁ - Stage 1 cementation.
it
Total Depth = 21.5'
Groundwater not encountered.
Piezometer instailed on 7/17/01.
25
30
35
40
® BORING LOG
East Maricopa Floodwa;
"”,”ya&Moore“ Chandler Heights Detention )éasin
PROJECT NOC. DATE FIGURE
600198001 1/02 A-18




~

% - g = DATE DRILLED 711101 BORING NQ. CH-10
—_ | g o o O
Tzl Q e Tl gl = .| GROUND ELEVATION 1306 SHEET i OF 2
Ll @ g i Bl <w
5:’ D= % 7 g % ] METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger
= - =
S 2l @ & |5 ®S | DRIVE WEIGHT 140 Ibs. (Auto) DROP 30"
woxd 9 |5 8 |P ¢ -
L ;?35 o e E d SAMPLED BY MDE LOGGED BY _ MDE  REVIEWED BY LLG
] Q DESCRIPTION/INTERPRETATION
0 CL ALLYVIUM:
/ BErown (7.5 YR 5/4), dry to damp, hard, silty CLAY.
Stage Il cementation, scattered caliche filaments, weakiy cemented.
—-i 72/11"
5 /
| 40
! /
4, 83/11" %
10 '
25 5.8 %
# 50/4" | 7.4 | 92.0
T B T SM | Pale brown (10 YR 6/3), dry to damp, very dense, silty SAND.
_ Stage II cementation below 14.5 feet; moderately cemented.
15 —
ErEi
72 13.2
T EORUROROR I R 133 Ut Ut O SO
i ¢ S5C Pate brown {10 YR 6/3}, dry to damp, very dense, clayey SAND.
i i Scattered fine gravel.
71 11,3 | 105.9 Ef'.{ : Stage II cementation, continuous calcium carbonate coatings on gravel
e grains.
1
20 ﬁ
® | BORING LOG
East Maricopa Floodway
W, I”yo &Munrem Chandler Height? Detenticn Basin
PROJECT NO, DATE FIGURE
L 600198001 1402 A-19




" — ;
u " "{_)L =z DATE DRILLED 7/11/01 BORING NO. CH-10
e ® Y o :
o 2 G ~ _ = . GROUND ELEVATION 1306 SHEET 2 OF
il Q@ |wi Z |5 <0
. E W & % = g % © METHOD OF DRILLING CME 73, 8" Diameter Hollow-Stem Auger
[ pd = -
Eoile g w | Lz @ DRIVE WEIGHT 140 1bs. (Auto) DRCP 30"
AEY 21212 <
- 55 m = E d SAMPLED BY MDE LOGGED BY _ MDE  REVIEWED BY LLG
o DESCRIPTION/INTERPRETATION
20 f SM Pale brown (10 YR 6/3), dry to damp, medium dense, silty SAND; scattered
24 33 E fine gravel. :
A4 gé Stage I1 cementation, moderately cemented.
E
Total Depth = 21.5'
Groundwater not encouniered.
Rackfilled on 7/11/01.
25 i
|
30
¢
35
L40 JI

BORING LOG

& '
I”yo&Munre Fast Maricopa Floodway
R A Chandler Heights Detention Basin
- PROJECT NO. DATE . :

600198001 1/02

FIGURE
A-20




p = .
ﬁ - L“j = DATE DRILLED 7/13/01 BORING NO. CH-11
— | O - 2 o o
*;g <§£ 8 E ;_’ 8 ]c_(m GROUND ELEVATION 1307 SHEET 1 OF 1
;; v % % 5 %3 E U METHCOD OF DRILLING CME 73, 8" Diameter Hollow-Stem Auger
Pt = =30
g N % @ | W7 @5 | DRIVE WEIGHT 140 Ibs. (Auto) DROP 30"
= - o
Q 82 @ = E é SAMPLED BY MDE LOGGED BY MDE REVIEWED BY LLG
@ DESCRIPTION/INTERPRETATION
0 CL ALLUVIUM: :
Brown (7.5 YR 5/4), dry, very stiff to hard, silty CLAY.
Stage I cementation, scattered caliche filaments, weakly cemented by
/ calcium carbonate, moderate reaction with HCL. '
{ %
] 24 | 62 | 1011 /
S —
57 % Hard.
1 ’ 3|11 /
10 —
] 321167 | 104.4 ? Few sand.
__________________________ T R
SEH SW-SM | Very pale brown (10 YR 7/4), dry, medium dense, SAND with silt; few
fine gravel.
i Stage 11 cementation.
15 0.3
15
| 32 | 4.4 | 1107
] Total Depth = 17.0°
Groundwater not encountered.
Backfilled on 7/13/01.
20

r/V/"Il.ya&-:/\/\um-t==

BORING LOG

East Maricopa Floodway
Chandler Heights Detenticn Basin

PROJECT NO. DATE
600198001 1402

FIGURE _
A-21 B




~ g C = § z DATE DRILLED 7/13/01 BORING NO. CH-12

312 3 <3 4| B | GROUND ELEVATION 1309 SHEET _ 1 OF _ 1

“}_‘» | sz & : ©0 | METHOD OF DRILLING CME 75, 8" Diameter Holiow-Stem Auger

& g % g's E =] ®2 | DRIVE WEIGHT 140 Ibs. (Auto) DROP 30"

“Bs ® |2 % § SAMPLED BY _ MDE  LOGGED BY _ MDE  REVIEWED BY __ LLG
o DESCRIPTION/INTERPRETATION

o)
O
—

ALLUVIUM:
Light brown (7.5 YR 6/4), dry, very stiff, silty CLAY.
Stage I cementation, weakly cemented by caicium carbonate.

i6

M AT

16 2.2

A

§SMm Light brown (7.5 YR 6/4) to reddish brown (5 YR 5/4), dry, dense to
|E mediom dense, silty SAND; few fine gravel.
5
&?
£

Stage 1I cementation.
10 i
o
| 19 |08 E
;
E

.

30/5""

15

67/11" | 3.8

Total Depth = 16.5°
Groundwater not encountered,
Backfilled on 7/13/01.

BORING LOG

600198001 1/G2 A-22

20
® )
I” a& onre East Maricopa Floodway
L Chandler Heights Detention Basin
PROJECT NO. DATE . FIGURE




SAMPLES

Bulk
Driven

BLOWS/FOOT

MOISTURE (%)

DRY DENSITY (PCF)

SYMBOL

CLASSIFICATION
U.5.C.8.

DATE DRILLED 7/13/01 BORING NO. CH-13
GROUND ELEVATION 1310 SHEET 1 OF 1
METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 ths. (Auto) CROP 30"

SAMPLED BY MDE LOGGED BY _ MDE  REVIEWED BY LLG
DESCRIPTION/INTERPRETATION

10 =

i35

22

7.0

14

3.0

16

17

43

6.2

86.8

71.0

87.1

——— LN

AN

[
pis

ALLUVIUM:
Brown (7.5 YR 5/4) to light brown (7.5 YR 6/4), damp, very stiif, silty
CLAY.
Stage I cementation, non-cemented o weakly cemented, few calcium
carbonate filaments. :

Brown (7.5 YR 5/4) to light brown (7.5 YR 6/4), damp, very stiff, silty
CLAY. .

Light brown (7.3 YR 6/4), dry, dense, clayey SILT; few sand.
Stage II cementation, scattered calcium carbonate filaments, continuous

Stage II cementation, few sand.

Light brown (7.5 YR 6/4), damp, medium dense, siity SAND.

Total Depth = 16.5°
Groundwater not encountered.
Backfilled on 7/13/01.

20

BORING LOG

East Maricopa Floodway
Chandler Heights Detention Basin

r—M.”.yo A AL S -

600198001 1/02 A-23




B Eg C |z § z DATE DRILLED 7/}3/01 BORING NO. CH-14
g = Q E: > | = | GROUND ELEVATION 1310° SHEET _ 1 OF __ 1
;’ ol = 15 = o Q0 | METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger
= ols % % E S| B2 | DRIVE WEIGHT 140 Ihs. (Auto) DROP 30"
- Eg oz |z é SAMPLED BY _ MDE _ LOGGED BY __MDE  REVIEWED BY LLG
Q DESCRIPTION/INTERPRETATION
0 CL [ALLUVIUM:

Light brown (7.5 YR 6/4), dry to damp, very stiff, silty CLAY.
Stage I cementation, trace calcium carbonate filaments, weakly cemented
by calcium carbonate, weak reaction with HCL.

Y

Stiff.

Hard; scattered caliche filaments.

ALY

Few sand.

Light brown (7.5 YR 6/4) to light bluish gray (10 B 8/1), dry, medium
dense, SAND with silt and sand; few gravel, trace cobbles.

Stage 1l cementation below 15 feet; calcium carbonate coatings on gravel
grains.

31 1.3 | 1053

3

i

27 Shoe plugged by cobble.

Total Depth = 19.0
Groundwater not encountered.
Backfilied on 7/13/01

20

BORING LOG

600168001 1/02 A-24
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I” a & onre East Maricopa Floodway
Chandier Heights Detention Basin
t } -PROJECT NO. DATE FIGURE




% . E = DATE DRILLED 7/13/04 BORING NO. CH-15
—_ i g e o O
§ = 8 = ; 1 EU) GROUND ELEVATION 1313 SHEET 1 OF 2
<t Ly O
; L B R 2 2G| METHOD OF DRILLING CME 75, 8" Diameter Holiow-Stem Auger
L =z =)
g s % 203 &1 2= | DRIVE WEIGHT 140 Ibs, (Auto) DROP 30°
e i
e 5% e = é é SAMPLED BY MDE LOGGED BY _ MDE  REVIEWED BY CLLG
L DESCRIPTION/INTERPRETATION
0 CL ALLUVIUM:
Brown (7.5 YR 5/4), dry to demp, stiff to very stiff, silty CLAY.
Stage I cementation, scattered calcium carbonate nodules less than 1/4"
% in diameter, weakly cemented.
] 2 |55 | 824 ?
5 - /
| i3 3.3
| 35 / Hard.
10 -
! 76/8" | 5.7 %
4 % Stage 1 cementation below 12.5 feet; color changes to pale brown (10
63 / YR 6/3), moderate reaction to HCL, calcium carbonate nodules less than
1/4" in diameter.
15 /
2 129 /
| /
i TR I T TN TN 77 S N O
""""""""""""""" WEL ML Light brown to reddish brown, dry to damp, very dense, sandy SILT;
sparse fine gravel, calcium carbonate nodules less than 1/4"in diameter,
gravel fraction cozted by calcium carbonate.
Stage II cementation,
20 Total Depth = 18.3"

BORING LOG

®
I”ya & Muore East Maricopa Fiocdway
. : Chandier Heights Detention Basin
. PROJECT NO. DATE FIGURE

600158001 1/02 A-25




1)) ———
L . 5 =z DATE DRILLED 7/13/01 BORING NO. CH-15

= | b= ® o o

T = Q -~ " - . GROUND ELEVATION 1313 SHEET 2 OF
Sld @ L Z o] <@

; wn & % 5 g E O METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

- 2 = 0 '
g e % 2 3 51 B2 | DRIVE WEIGHT 140 Ibs. (Auto) DROP 30"
=l < '
e s o = > i SAMPLED BY MDE LOGGED BY _ MDE  REVIEWED RY 1LLG
o) o O e LY 0
Q DESCRIPTION/INTERPRETATION
Groundwater not encountered.
Backfilied on 7/13/01,

25

30

35

40

® BORING LOG
. East Maricopa Floodway
””I” W &Monrem Chandler Heights Detention Basin
. PROJECT NO. DATE FIGURE
600198001 1702 A-26




16

15

D M A

& = § z DATE DRILLED 7/13/01 BORING NO. CH-1§
] % 9 13« S | T | GROUND ELEVATION 115 SHEET __ 1 OF _ 2
el 2 R = 2| 2Q | METHOD OF DRILLING CME75, 8" Dismeter Hollow-Stem Auger
=g z % é >| @2 | DRIVE WEIGHT 140 Ibs. (Auto) DROP 30"
= B3| x é SAMPLED BY _ MDE _ LOGGED BY _ MDE  REVIEWED BY ___LLG
o DESCRIPTION/INTERPRETATION
0 CL |ALLUVIUM:

Light brown (7.5 YR 6/4), dry to damp, very stiff, silty CLAY.
Stage I cémentation, weakly cemented by calcium carbonate, moderate
reaction with HCL.

Hard.

Light brown {7.5 YR 6/4) to light bluisk gray (10 B 8/1), dry, medium
dense, silty SAND.

Stage 1 cementation, weakly cemented by calcium carbonate, moderate
reaction with HCL.

Light brown (7.5 YR 6/4), dry, hard, silty CLAY.
Stage 1 cementation.

Light bluish gray (10 B 8/1), dry, very dense, silty SAND; scattered fine
gravel.
Stage I cementation below 18 feet.

20

WY e E——

BORING LOG

Eagt Maricopa Fleodway

Chandler Heights Detention Basin

EIGURE
A-27

L

600193001 1/02




DATE DRILLED 7/13/01 BORING NO. CH-16
GROUND ELEVATICN 1315 SHEET 2 OF 2

SAMPLES

METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

SYMBOL

DRIVE WEIGHT 140 1bs. (Auto) DROP 30"

SAMPLED BY MDE LOGGED BY _MDE _ REVIEWED BY LLG
DESCRIPTION/INTERPRETATION

DEPTH {feet)
BLOWS/FOOT
MOISTURE (%)
DRY DENSITY (PCF}
CLASSIFICATION
Uus.c.s

Bulk
Driven

§ Light bluish gray (10 B 8/1) to reddish brown (3 YR 5/4), dry to damp,

i dense, silty SAND.

] Stage II cementation, trace to few cobbles, calcium carbonate coatings on
cobbles. ‘ '

Cn
=

54 3.8 | 112.8

b
3

49 .1 . Very dense; poor recovery, cobble fragments cnly.

Ci. Brown (7.5 YR 5/4) to pale brown (10 YR 6/3), dry to damp, hard, silty

)
% CLAY.
/ Stage 11 cementation, scattered caliche nodules,

SM Reddish brown {5 YR 5/4), dry to damp, dense, silty SAND; sparse fine
sravel.

Stage Il cementation, gravel fraction has thin calcium carbonate

coatings on all sides.

FAELLAALLL A e A R

i 81/9" | 3.0 looooooee 1 N N R USSR
""""" CL Pale brown (10 YR 6/3) to reddish brown (5 YR 5/4), damp, hard, silty

| S fle R

CLAY.
\ Stage II cementation, thin calcium carbonate layers less than 1/8" thick.

Total Depth = 33.3"
Groundwater not encountered.
Backfiiled on 7/13/01.

[¥3)
h

40

BORING LOG

600198001 1/02 A-28 B
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* PROJECT NO. - DATE FIGURE




& = fé z DATE DRILLED 7/13/01 BORING NO. CH-17
E % S | = 5 | T | GROUND ELEVATION 13l SWEET _ 1 OF 12
; n % % % g %z METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger
= s z % S |%| 85 |omveweeHT 140 Tbs. (Auto) DROP 30"
e B | 3| 2 é SAMPLED BY _ MDE _ LOGGED BY _ MDE__ REVIEWED BY __ 11G
a DESCRIPTION/INTERPRETATION

<
0O
P

ALLUVIUM: '
Brown (7.5 YR 5/4), dry to damp, very stiff, silty CLLAY with fine sand.
Stage 1 cementation, scattered caliche filaments.

:F 15 | 2.8 |103.1

| 36 | 9.5 | 85.3
10 -
; 18 | 4.2
13
15 - T
' &8

3.3 11074

Hard.

Very stiff.

Hard.
Stage 1 cememation, scattered fine gravel, trace filaments of calcium
carbonate.

SM Light bluish gray (10 B 8/1), dry to damp, very dense, silty SAND.
Stave 11 cementation, sparse fine gravel, gravel fraction has calcium
carbonate coatings. .

) EER T R AN

A e A e A AT aaass,

A b R

T ]

e

AL AL s

- Dense.

T

SRS AR A T b A et A e

]
L e i

20 —

BORING LOG

& .
I” o & nore East Maricopa Floodway
Chandler Heights Detention Basin
l - PROJECT NO. DATE | FIGURE

660198001 12 i A-29




g - % = DATE DRILLED 7/13/01 BORING NO. CH-17

— 0 b ) a, o

o= @ = T g E GROUND ELEVATION 1316' SHEET 2 OF
Z <« E i ﬁ O <L U e

E v 3 % e g g O METHOD COF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

- - = U3

Flld 2 1o & > @ - | DRIVE WEIGHT 140 1bs. (Auto) DROP 30
W= 5 0 5 o (P 27

e ;ﬁé: w = E —QJ SAMPLED BY MDE LOGGED BY _ MDE REVIEWED BY LLG

i - DESCRIPTION/INTERPRETATION
20 ' SM | ALLUVIUM: (contimued)
21 13 Brown (7.5 YR 5/4), dry to damp, dense, silty SAND; sparse fine gravel,
""""""""""""""""""""""""" CL™ | 'Light brown (7.5 YR 6/3), damp, dense, sandy CLAY; sparse fine gravel.
Stage II cementation, moderately cemented by calcium carbonate.
| 68 | 6.0
| Total Depth = 24.0'
Groundwater not encountered.

25 Backfilled on 7/13/01.

30

35

40

BORING LOG

East Maricopa Floodway
Chandler Heights Detention Basin

® |
N”I (/4 Monre_4
r Iy & | PROJECT NO. 1 DATE FIGURE
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U —
- " {"5 e DATE DRILLED 7/13/01 BORING NO. CH-18
— B w & o
Z =l Q ~ N TR GROUND ELEVATION 1318 SHEET 1 OF 2
i< Q@ fw oz lD <V
; 7] 5 % 5 %3 % & METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger
b~ 2 =
Eild 2 &) & ol Y | DRIVE WEIGHT 140 1bs. (Auto) DROP 30"
WMy 5 g | O 2 -
e as R |2z o SAMPLED BY _ MDE _ LOGGED BY __MDE _ REVIEWED BY LLG
a DESCRIPTION/INTERPRETATION
0 CL FILL:
/ Brown (7.5 YR 5/4}, dry to damp, hard, silty CLAY; trace fine sand, no
rootlets.
| s6 | 7.7 | 105.0
5- /
| 15 Very stiff.
N No recovery.
........................ 7 N S
EEEEE SM Brown (7.5 YR 5/4), dry to damp, dense, siity SAND.
:E'Ei Stage 1 cementation, weakly cemented, weak reaction with HCL.
10 ;‘5
] 24 2.7 | 108.6 EE{ Few fine sand.
£
.
CL ALLUVIUM:
/ Pale brown (10 YR 6/3), dry to damp, hard, silty CLAY with sand.
_ o3/10" | 3.1 % Stage I cementation, scattered caliche filaments,
15 —
36
ﬂ? 88/8" | 5.1 /
20 t

gy o < /\\oore__
—WNingoepoore_ TR

BORING LOG

East Maricopa Floodway
Chandler Heights Detention Basin

600198001 1/62 A-31




w —
L % b DATE DRILLED 7/13/01 BORING NO. CH-18
= ' o 2 o o
TS o -~ N - . GROUND ELEVATION 1318 SHEET 2 oF
12| 2 le | £ g g«
- i P = b g E © METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger
= = =0
Ei.; i z 23 71 25 | DRIVE WEIGHT 140 ibs. (Auto) DROP 30"
| 3 3
- Eég @z oz - SAMPLED BY MDE  LOGGED BY _ MDE _ REVIEWED 8Y LLG
- DESCRIPTION/INTERPRETATION
20 CL | ALLUVIUM: (continued)
6 | 115! 904 Pale brown (10 YR 6/3), dry to damp, hard, silty CLAY with sand and fine
1 ’ gravel. Stage Il cementation, scattered caliche filaments, sand and
gravel grains coated on all sides.
Total Depth = 21.5'
Groundwater not encountered.
Backfilled on 7/13/01.
25
30
35
4G

BORING LOG

East Maricopa Floodway
Chandler Heights Detention Basin

LA —
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DATE
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FIGURE
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(7] i,
e . % prad DATE DRILLED T/I2/01 BORING NO. CH-19
= & e ® o. o
D = © — ol ab ke GROUND ELEVATION 1318’ SHEET 1 OF
212 € g E B 82 |
25 g 3 QEJ E O | METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger
I = z =W
E s % 23 &1 95 | DRIVE WEIGHT 140 Ibs. (Auto) DROP 30"
— ed
O 552. m = § é SAMPLED BY __ MDE LOGGED BY _ MDE  REVIEWED BY LLG
o DESCRIPTION/INTERPRETATION
G E SM FILL:
i Brown (7.5 YR 5/4}, damp, dense, silty SAND.
EE EFE .
67 | 03 | 113.4 Eiﬁ{’
| ;EEE
EESER
| 4 |
CL ALLUVIUM: ‘
9 6.8 / Light brown (7.5 YR 6/4), damp, stiff, silty CLAY.
- ‘ Stage 1 cementation, scattered caliche filaments. 3
t
E
:F 15 Very stiff.
10 /
| ! 38 / Hard.
] B |62 | 88 7
13 -
54 9.1
i
] 63 ? Few sand.
20
® BORING LOG
East Mzricopa Floodwa
”mya&Muure Chandler Height? Detention )I%asin
: PROJECT NO. DATE FIGURE
800198001 1/02 A-33 J




t —~
& s z DATE DRILLED 7/12/01 BORING NO. CH-19
= || B R e o
D | = O — = " - GROUND ELEVATION 1318 SHEET 2 OF
i Q@ tw |~ D] <»
5:’ ) = % 5 L‘1§3 % Q METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger
=2 = U3
Elid 21! & |5 3% | prive weigHT 140 Ibs. (Auto) DROP 30"
SdE 5 8 8 |0 3 |
- EEO: o = % d SAMPLED BY MDE LOGGED BY __MDE  REVIEWED BY LLG
- DESCRIPTION/INTERPRETATION
[20 SM | ALLUVIUM: (continued)
18 41 Pale brown (16 YR 6/3), dry to damp, very dense, silty SAND,
- ' Stage I cementation, moderately cemented by calcivm carbonate,
continucusly cemented matrix,
| 77 | 3.1 | 106.6
:
N Total Depth = 24.0'
Groundwater not encountered.
25 Backfilled on 7/12/01.
30
35
40
E
® BORING LOG
East Maricopa Floodwa
- I”!O&Monre“ Chandler Heights Detention }lgjasin
PROJECT NO. DATE FIGURE
600198001 1/02 A-34




% - g z DATE DRILLED 7/11/01 BORING NO. CH-20
— | L. [y e o o
E’: g 8 iv: ; 3 gw GROUND ELEVATION 1316 SHEET 1 OF 2
et Q .
; 3] % % % % % Q METHOD OF DRILLING CME 753, 8" Diameter Hollow-Stem Auger
= Z =0
e s S 12| T |5 25 |DRIVEWEGHT 140 Ibs. (Auto) DROP 30"
= o ]
- Dﬁg—, @ E | = % SAMPLED 8Y __ MDE __ LOGGED BY __MDE  REVIEWED BY LLG
. = DESCRIPTION/INTERPRETATION
0 Ct FILL:
Pale brown (10 YR 5/4) to brown (7.5 YR 5/4), dry to damp, very stiff,
silty and sandy CLAY. ‘
/ Stage I cementation.
20 /
12| 39 | 986 7 SHiff.
13 4.7 / Very stiff,
ML ALLUVIIIM: : .
Pale brown (10 YR 6/3), dry, medium denge, SILT; few gravel and sand.
---------------------------------------- Stage I cementation, scattered caliche fitaments.
31 3.9 1109.6 M Very pale brown (10 YR 7/4), dry to damp, medium dense, silty SAND; few
gravel. Stage Il cementation.
48 4.7 t -
50/6" | 7.8 1+ 8BS
:
B | / "UCU | Palebrown (10 YR 6/3), dry, hard, silty CLAY. 777
Stage II cementation, few caliche nodules less than 1/2" in diameter.
1 75
7

Li,/ylbyo

& onre East Maricopa Floodway
| Chandler Heights Detentlon Basin

BORING LOG

PROJECT NO. DATE FIGURE
600198001 1/02 A-35




m ——
i T = DATE DRILLED 7/11/01 BORING NO.  CH-20
— | & = ) n Q
® | =] @ ~ T | FE . | GROUND ELEVATICN 1316 SHEET __ 2 OF 2
elg) @ lwi & 5 =<0
5:' U 3 % 5 g 5 0 METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger
f pd ==
& e % w | W ;i @5 | DRIVE WEIGHT 140 1bs. (Auto) DROP 30"
2 ES 29 2 <
= 55 m o E > - SAMPLED BY _ MDE  LOGGED BY _ MDE__ REVIEWED BY LLG
| ) a DESCRIPTION/INTERPRETATION
20 CL ALLUVIUM: (continued)
49 Pale brown (10 YR 6/3), dry, hard, silty CLAY.
i Stge 11 cementation, few caliche layers with contivous cementation
“Pale brown (10 YR 6/3), dry, medium dense, SAND; few fine
gravel.
] Stage 1l cementation, continuzous coatings on gravel grains, moderate to
14 1.5 weak reaction with HCL.,
25—
36 i3
Total Depth = 26.5°
Groundwater not encountered.
Bacifilled on 7/11/01.
30
35
40

BORING LOG

@&
I”ya & Munre : East Maricopa Floodway
R, SR Chandler Heights Detention Basin
PROJECT NO. DATE FIGURE
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= = -
B - % pred DATE DRILLED 7/12/01 BORING NO. CH-21
—_ B o [ ©
1S © | &1 = |, £ . | GROUNDELEVATION 1315' SHEET _ 1 OF _ 2
2 E td ﬁ O <
E w Y g b g g O METHCD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger
= pr =
Elc 2 2| & % 25 |oRvewscHT 140 1bs. (Auto) DROP 30"
B EY o o0 2 <
e 55 o = é DJ SAMPLED BY MDE LOGGED BY _ MDE  REVIEWED RY - LLG
2 DESCRIPTION/INTERPRETATION
| G CL FILL: f
“Brown (7.5 YR 5/4), dry to damp, very stiff, sxlty CLAY.
/ Stage I cementstion.
| 21|60 | 914 77
5 - /
12 /
ML | ALLUVIUM:
Brown (7.5 YR 5/4), dry to damp, medium dense, SILT.
Hard,
Stage I cementation.
7 "TCL | Brown (7.5 YR 5/4), dry to damp, very stiff, "s;%E}}'EiJAZ? """"""""""""""""""""
Stage I cementation,
10 - /
'SM’ | Pale brown (10 YR 6/3), dry, 'déﬁéé"éii{g?'?s'é{ﬁﬁ """"""""""""""""""""""""
15 Stage II cementation.
i
] 49 Trace fine gravel.
20 =
® BORING LOG
East Maricopz Floodwa
b I”‘ya &Moore“ Chandler Heightg Detention B}laasin
PROJECT NO. DATE FIGURE
- 600198001 1/02 A-37




% o g = DATE DRILLED 7/12/01 BORING NO. CH-21
— | L = o a o
13| 8 ) ol 50’5 GROUND ELEVATION 1315' SHEET _ 2 OF
E w t";i % % g % Q METHCD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger
-z =)
EJZ N g @ Wz 95 | DRIVE WEIGHT 140 1bs. (Auto) DROP 30"
peemd ._J Q i
a 5%’. 0 = E é SAMPLED BY MDE LOGGED BY _ MDE  REVIEWED BY LLG
a DESCRIPTION/INTERPRETATION
20 SM ALLUVIUM: (continued) :
4 g . Pale brown (10 YR 6/3), dry, medium dense, silty SAND.
| ;EEEEE Stage II cementation.
£k
] i
45 1.4 11085 f i Dense; scattered fine gravel.
~ .
55 38 : Medium dense.
13
3
Total Depth = 255
Groundwater not encountered.
Backfitled on 7/12/01.
30
35
40
@ BORING LOG
East Maricopa Floodway
,[”yo&Mnnrem Chandler Heights Detention Basin
' PROJECT NO. DATE FIGURE
600198001 1/02 A-38




DATE DRILLED 7/12/01

g — g = BORING NO. CH.22
— 1o - ) o. c
© = @ = N = GROUND ELEVATION 1319’ SHEET 1 CF 2
2l O lwl > ol <4
< L S 1515 2 ©J | METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger
= pd =
E NE g 2| g o1 @< | DRIVE WEIGHT 140 Ibs. (Auto) DROP 30"
Sl -
- gg m oz oz § SAMPLED BY MDE  LOGGED BY _ MDE _ REVIEWED BY LLG
- DESCRIPTION/INTERPRETATION
it CL FILL:
/ Brown (7.5 YR 5/4), dry to damp, hard, silty CLAY.
/ Stage I cementation, weak cementation by trace of caliche filaments.
1 R
5 - /
18 Very stiff.
| 13
10 V) o |AinI f
Light brown (7.5 YR 6/4}, dry to damp, very stiff to hard, silty CLAY.
4 26 5.8 1 916 é Stage I cementation, few to some caliche filaments.
| 27 | 6.9 7 Hard.
15 —
79 10.9 | 106.6 /
T¥ w0 66 -
20 /

AL —

BORING LOG

East Maricopa Floodway
Chandler Heights Detention Basin

600198001 1/02

FIGURE
A-39




% . g =z DATE DRILLED 712/01 BORING NO. CH-22
— | & = 2 0. o
L3 9 < T il E . | GROUND ELEVATION 1319 SHEET 2 OF 2
Zl<| @ |wi & |9 <9
5:‘ DG % 7S g g Q METHOD COF DRILLING CME 75, 8" Diameter Hollow-Stem Auger
[ = =0
g N g v 4 5; 2 DRIVE WEIGHT 149 1bs. (Autc} DRCP 30"
= - o :
@ ng m = E é SAMPLED BY MDE LOGGED BY MDE REVIEWED BY LLG
o DESCRIPTION/INTERPRETATION
20 Ct.  [ALLUVIUM: (continued)
89 Light brown (7.5 YR 6/4), dry to damp, hard, silty CLAY.
| 44 |79
........................... R ——
E FE S Brown (7. 5 YR 5/4), dry to damp, dense, silty SAND.
25 : E Stage II cementation, carbonate grain coatings,
44 163 |108.6 F ?E
.
Total Depth = 26.5'
Groundwater not encountered.
Backfilied on 7/12/01.
30
35
40
® BORING LOG
East Maricopa Floedway
Y I”yo&Monre_ Chandler Heightg Detention Basin
PROJECT NO. DATE FIGURE
600198001 1702 A-40




[7s] —
L 185 z DATE DRILLED 7/12/01 BORING NO. CH-23
- & K P ol o
§ ?{ 8 — ; . EUJ GROUND ELEVATION 1318’ SHEEY 1 OF 1
e L O
18 5|5 = 2 20U | METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger
- = =w
E g % ® W] $5 | DRIVE WEIGHT 140 Ibs. (Auto) DROP 30"
= o Q
e ;gg /M = E g SAMPLED BY MDE LOGGED BY MDE  REVIEWED BY LLG
-~ DESCRIPTION/INTERPRETATION
0 CL FILL: '
Brown (7.5 YR 5/4), dry to damp, hard, silty CLAY.
; §7 | 3.4 | 109.6 %
5 - 7.
/
| 30 6.1 :
""""""""""""""""" A CUML | Brown (7.5 YR 5/4), damp, hard, silty CLAY. 7T
iisle Stage I cementation, trace caliche.
| 50 | 3.7 | 1009 [
10- CL |ALLUVIOM:
13 6.2 / Pale brown (10 YR 6/3), dry to damp, very stiff, siity CLAY.
] ) Stage I cementation, few caliche nodules less than 1/2” in diameter.
| 65 % Hard.
_ _
15 - 7
| g1 | 5.2
"""""""""""""""" ML T Pale brown (10 YR 6/3), dry to damp, very demse, sandy SILT.
Stage Il cementation, scattered caliche nodules less than 1/2" in
| diameter.
73 4.3 | 1067.2
i Total Depth = 19.0'
Groundwater not encountered.
20 Backfilled on 7/12/01
® BORING LOG
East Maricopa Floodway
”l”ya &Moorem Chandler Heightg Detention Basin
PROJECT NO, DATE FIGURE
6040198001 1702 A-dl




m -—

| 5 = | DATE DRILLED 7/12/01______ BORING NO. CH-24
= e - ® a o
2is © | = Z || E. | GROUND ELEVATION 1316 SHEET _ 1 ©OF 2
Lig! 2 lwl| zZ |5 g9
:__:’ w5 % 7 %3 g Q METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

= = — ;

N 2 2| 8 |5 25 |DRVEWEGHT 140 Ibs. (Auto) DROP 30"

= ik Q <
@y ' 2 oz J | sAMPLEDBY _ MDE  LOGGED BY _MDE REVIEWEDBY _ [1G

&

DESCRIPTION/INTERPRETATION

<
O
=

ALLUVIUM.
Brown (7.5 YR 5/4), dry to damp, very stiff, silty CLAY.
Stage I cementation.

N

%[ /
| 10 /
i 4
.
i /
_:l 27 / Hard.
-1 65/11% L 3.8 91.0

3

15 —
! 32 5.2 Weak cementation by caliche.
F E R W IS IR SEEE

------------------------- E SM Pale brown {10 YR 6/3), dry to damp, very dense, silty SAND; scattered
i fine subrounded to rounded gravel.

Stage II cementation, carbonate coatings on grains.

|
| %0 | 6.6 109.4!

20

BORING LOG

° |
I” 0 P i nnre East Maricopa Floodway
Chandler Heights Detention Basin
I - PROJECT NO. l DATE FIGURE

600198001 1/02 ' A-42




R
r-' 3 ™ - ‘ :
« . S % DATE DRILLED 7/12/01 BORING NO. CH-24
—_ | B = e a
D=2 Q z N = . GROUND ELEVATION 1316 SHEET 2 OF 2
S g 2 w oz D L0 |
:_:' il > %: & g % 0 METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger
= Z e o
Elld 2 lw| @ |2 @3 | DRIVE WEGHT 140 Jbs. (Auto) DROP 30"
=g S 15| o |2
= 5,55 - ol SAMPLED BY _ MDE _ LOGGED BY __MDE _ REVIEWED BY LLG
£ DESCR[PTION!INTEF{PRETATION
20 / CL ALLUVIUM: {(continued)
37 5g Pale brown (10 YR 6/3), dry to damp, hard, sandy CLAY.
o . T
E Y Pale brown (10 YR 6/3), dry, very dense, silty SAND.
: Stage II cementation, carbonate coatings on grains.
1 89 E!
, .
Total Depth = 24.0'
Groundwater not encountered.
25 Backfilled on 7/12/01.
a0
35
40
® BORING LOG
East Maricopa Floodwa)
””I”!o&Monre ] Chandler Heights Detention )éas'm
PROJECT NO. DATE FIGURE
600198001 1/02 A-43




w . ] g DATE DRILLED 7/12/01 BORING NO., CH-25 _
—_ 1A, oy Q 0. )
SRR Q > N - GROUND ELEVATION 1312 SHEET i OF 2
2l<] @ lw| £ o] g
:_-E ! p % = g g w METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger
- =
Elld 2 03| 8 (2| B2 | DRIVEWEIGHT 140 1bs, (Auto) DROP 30"
wog 9 151 0 (92
e 55 K a 3 & E)J SAMPLED BY MDE LOGGED BY _ MDE  REVIEWED BY LLG
Q DESCRIPTION/INTERPRETATION
0 Ct  |ALLUVIUM: '
Pale brown (10 YR 6/3), dry, silty CLAY.
""""" CTTTTTTTTHEER T S| Pale brown (10 YR 6/3) to light bluish gray (10 B 8/1), dry, medium
Ee dense, silty SAND.
i §§ Stage [ cementation.
15 | L1 ] 961 B
5 - |
i
| i6 1.3 Trace fine gravel,
TR s oA CL | Pale brown {10 YR 6/3) to brown (7.5 YR $/4), damp, hard, silty CLAY.
Stage I cemeniation.
10 —
' 7i/10"
36 5.5 }105.7
15
) 32 /
__________________________ T
i1 Gm Pale brown (10 YR 6/3) to light bluish gray (10 B 8/1), dry o damp, very
dense, silty GRAVEL with sand.
4 Stage I cementation.
92
20

&
I”yo & Monre Bast Maricopa Floodway
O, S Chandler Heights Detention Basin
PRCJECT NO. DATE FIGURE

BORING LOG

600198001 1/02 A-44




& 5 z DATE DRILLED 7/12/01 BORING NO. CH-25
— | A Iy 2 a. o
21| 8 S N £ | GROUND ELEVATION 1312 SHEET 2 OF
2 i< L o) :
E w :% % % g g (] METHOD OF DRILLING CME 75, 3" Diameter Hollow-Stem Auger
- =0
Flld 21| 8 | @ DRIVE WEIGHT 140 1bs. (Auto) DROP 3"
L 3 ) j} w ri(‘} =
- §§ 512 . SAMPLED BY _ MDE _ LOGGED BY _ MDE _ REVIEWED BY LLG
a DESCRIPTION/INTERPRETATION
20 Rl sM | ALLUVIUM: (continued)
76117 | 4.0 | 116.0 E E Pale brown (10 YR 6/3) to light biuish gray (10 B 8/1), dry to damp, very
J ) ) dense, silty SAND with gravel. :
i Stage IT cementation,

Total Pepth = 21.4°

Groundwater not encountered.

Backfilled on 7/12/01.
25
30
35
40

BORING LOG

&
. I” o & onre East Maricopa Floedway
L Chandler Heights Detention Basin
PROJECT NO. DAYE FIGURE

600153001 1/02 A-43




10

15 7

m — N .
w 5 z DATE DRILLED 7/12/01 BORING NO. CH-26
— | o = ) G. c
izl @ = = 14l = . | GROUND ELEVATION 1313 SHEET 1 OF 2
Sl @ lw| g D g0
121 5 15 @ = £J | METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger
e = =0 :
E LS % w | 4 &1 @5 | DRIVE WEIGHT 140 Ibs, (Auto) DROP 30"
= — O
o é—g @ = > g SAMPLED 8Y __ MDE  {OGGED BY _ MDE  REVIEWED BY LLG
A DESCRIPTION/INTERPRETATION
0 7 cL  |ALLUVIUM:
Light brown (7.5 YR 6/4) to brown (7.5 YR 5/4), dry (o damp, very stiff,
silty CLAY.
/ Stage 1 cementation,
] 19 |37 | 946 )
5 /
18 /

Hard.

Pale brown (10 YR 6/3} to light bluish gray (10 B 8/1), dry, very dense,
silty GRAVEL with fine sand; trace cobbies.
Stage II cementation.

20

BORING LOG

East Maricopa Floocdway

Chandler Heights Detention Basin

600158001 1/02 A-46
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U) p—— o H
ﬂ - é = DATE DRILLED 7/12/01 BORING NO. CH-26
— A} £ o - '
T = o — = 1 B~ . GROUND ELEVATION 1313 SHEET 2 QF 2
Lo g i E’_ ol <w
E LRE = % &5 g g &) METHOD OF DRILLING CME 75, 8° Diameter Hollow-Stem Auger
: = b =0
Elld 2 el 8 %] @ = | DRIVE WEIGHT 140 1bs. (Auto} DROP 30"
wixsg 9 15| 2 |7 @
- é-{g @B = > A SAMPLED BY MDE  LOGGED BY _MDE _ REVIEWED 8Y LLG
Q DESCRIPTION/INTERPRETATION
20 i SM ALLUVIUM: (continued)
5b!4531050 """ L Pale brown (10 YR 6/3) to light bluish gray (10 B 8/1), dry, very dense,
] , ' : \silty SAND with fine gravel; trace cobbles.
‘Stage II cementation, carbonate coatings on graims.
\ Brown, dry to damp, hard, silty CLAY withsand.
Total Depth = 21.5°
Groundwater not encountered.
Backfilled on 7/12/01.
25
30
35
40
® BORING LOG
East Maricopa Floodway
m”[”!o &Monrew Chandler Hf:ightéj Detention Basin
PROJECT NO. DATE FIGURE
- 600198001 1/02 A47
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East Mancopa Floodway January 4, 2002

Chandier Beights Detention Basin, Maricopa County, Anzona Project No. 600198001
APPENDIX B
LABORATORY TESTING
Classification

Soils were visually and texturally classified in accordance with the Unified Soil Classification
System (USCS) in general accordance with ASTM D 2488-93. Soil classifications are indicated
on the Jogs of the exploratory excavations in Appendix A.

Moisture Content

The moisture content of samples obtained from the exploratory excavations was evaluated in ac-
cordance with ASTM D 2216-92. The test results are presented on the logs of the exploratory
excavations in Appendix A.

In-Place Moisture and Density Tests
'The moisture content and dry density of relatively undisturbed samples obtained from the ex-
ploratory excavations were evaluated in general accordance with ASTM D 2937-94. The test
results are presented on the logs of the exploratory excavations in Appendix A,

Gradation Analysis
Gradation analysis tests were performed on selected representative soil samples in general accor-

dance with ASTM D 422-63, The grain-size distribution curves are shown on Figures B-1
through B-48. These test results were utilized in evaluating the soil classifications in accordance
with the Unified Soil Classification System.

Atterberg Limits
Tests were performed on selected representative fine-grained soil samples to evaluate the liquid

- limit, plastic limit, and plasticity index in general accordance with ASTM D 4318-98. These test
results were utilized to evaluate the soil classification in accordance with the Unified Soil Classi-
fication System. The test results and classifications are shown on Figures B-49 through B-54.

Hyvdroconsolidation (Settlement Potential) Tests -
Hydroconsolidation tests were performed on selected relatively undisturbed soil samples in gen-
eral accordance with ASTM D 2435-96. The samples were inundated during testing to represent
adverse field conditions. The percent of consolidation for each load cycle was recorded as a ratio
of the amount of vertical compression to the original height of the sample. The results of the tests
are summarized on Figures B-53 through B-59.

600198001 initial rpt (ch).doc 1



East Maricopa Floodway January 4, 2002
Chandler Heights Detention Basin, Maricopa County, Arizona Project No. 600198001

Expansion Index Tests
The expansion index of selected materials was evaluated in general accordance W1th UB.C.

Standard No. 18-2. Specimens were molded under a specified compactive energy at approxi-
mately 50 percent saturation (plus or minus 1 percent). The prepared 1-inch thick by 4-inch
diameter specimens were loaded with a surcharge of 144 pounds per square foot and were inun-
dated with tap water. Readings of volumetric swell were made for a period of 24 hours. The
results of these tests are presented on Figure B-60.

Maximum Drv Density and Optimum Moisture Content Tests

The maximum dry density and optimum moisture content of selected representative soil samples
were evaluated in general accordance with ASTM D 698. The results of these tests are summa-
rized on Figures B-61 through B-64.

Soil Corrosivity Tests

Soil pH and minimum resistivity tests were performed on representative samples in general ac-
cordance with Arizona Test 236b. The chioride content of selected samples was evaluated in
general accordance with Arizona Test 722. The sulfate content of selected samples was evalu-
ated in general accordance with Arizona Test 733. The test results are presented on Figure B-65.

' Permeablhtv Tests

Constant head permeability tests were perforrned on selected undisturbed (and remolded) soil
samples in general accordance with ASTM D 2434-68. The samples were placed in the apparatus
and saturated. Water flow through the soil was sustained using a pneumatically induced head at
specified pressures. The quantity of flow, the elapsed time, and the hydraulic gradient were re-
corded. The permeability was then calculated using Darcy’s equation. The results of the tests are
presented on Figure B-66.

Unconsolidated Undrained Triaxial Compression Tests
Triaxial compression tests were performed on selected remolded and und1sturbed samples in

general accordance with ASTM D 2850-95. The test results are shown on Figure B-67.

560158001 inizial rpt {ch).doc 2



PERCENT FINER BY WEIGHT
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GRAVEL SAND FINES
Coarse Fine Coarse Medium Fine Silt Clay
U.S. STANDARD SIEVE NUMBERS HYDROMETER
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PERCENT FINER BY WEIGHT
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® CH-22 15-16.5 44 18 28 - — o - - 55 CL
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GRAVEL SAND FINES
Coarse Fine Coarse Medium Fine Silt Clay
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PERCENT FINER BY WEIGHT

GRAVEL SAND FINES
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U.B5.C.8.
SYMBOL L.OCATION DEPTH LL {%) PL {%}) Pl {%) CLASSIFICATION Us.C8.
{FT}) {Minus No. 40 {Entire Sample)
Sieve Fraction)

® CH-1 7.5-8 - - - NP ML

= CH-1 20.0-21.5 - - - NP SM
& CH-2 5-8.5 21 18 5 CL-ML ' CL

o CH-2 15-186.5 28 18 12 CL SM

o CH-3 15-186.5 - - - NP SM

A CH-4 7.5-8 42 22 20 CL CL

X CH-4 17.5-19.0 NP SP-SM

+ CH-5 5-6.5 29 19 10 cL - CL

NP - Indicates non-plastic
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us.cs.
SYMBOL | LOCATION | DEPTH L1 (%) PL (%) Pl {%) CLASSIFICATION u.s.cs.
(FT) {Minus No. 40 (Entire Sample)
Sieve Fraction)
® CH-5 15-186.5 - - - NP ML
= CH-6 7.5-9 - - - NP ML
L 2 CH-6 17.5-19 - - - NP SM
o) CH-7 b-B6.5 - -~ - NP ML
o CH-7 15-16.5 - - - NP SP
A CH-8 10-11.5 - - - NP SM
X CH-8 17.5-18.0 - - - NP SM
+ CH-9 5-6.5 - - - NP ML
NP - Indicates non-plastic
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us.cs.
SYMBOL LOCATION DEPTH LL (%) PL (%) Pl {%) CLASSIFICATION u.s.cs.
(FT} (Minus No. 40 (Entire S8ample)
Sieve Fraction}
@ CH-9 20-21.5 34 17 17 CL sC
& CH-10 17.5-18 30 21 g CL SC
L CH-11 2.5-4.0 24 14 10 ClL CL
0 CH-11 15.5-17 - - - NP SW-SM
= CH-12 15-16.5 - - - NP SM
A CH-13 5-6.5 30 28 2 ML ML
X CH-13 15-16.5 25 22 3 ML SM
+ CH-14 2.5-4 38 19 17 CL CL
NP - Indicates non-plastic
70
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U.s.C.S.
SYMBOL LOCATION DEPTH |- LL (%) PL (%) Pl (%) CLASSIFICATION U.8.C.5.
{FT} ' {Minus No. 40 {Entire Sample)
Sieve Fraction}

@ CH-14 15.0-16.5 - - - NP SW-SM
Ef ' CH-15 7.5-8 25 21 4 _ CL-ML CL-ML

R 4 CH-15 17.5-19 28 23 5 ML ML
o] CH-18 15-16.5 - - - NP SM+CL
o CH-16 32.5-34 - - “ NP SM+CL

A CH-17 7.5-8 40 23 17 cL CL

X CH-17 22.5-24 28 18 10 cL ClL
+ CH-18 10-11.5 - - - NP SM+CL

NP - Indicates non-plastic
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PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 4318-98
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Uscs.
SYMBOL | LOCATION | DEPTH | LL(%) | PL (%) Pt (%) CLASSIFICATION US.CS.
(F1) ' (Minus No. 40 {Entire Sample)
Sieve Fraction)
® CH-19 2.5-4 - . - NP SM
= CH-19 22.5-24 - . - NP SM
& CH-20 10-11.5 - - . NP ML
o CH-20 25-26.5 - - - NP SP
= CH-21 7.5-9 - . - NP ML
A GH-21 22.5-24 - - - NP SM
X CH-22 15-18.5 44 18 26 cL oL
+ CH-22 25.28.5 - . - NP SM
NP - indicates non-piastic
70
2 50
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= 40 e
-
g 30
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0 —
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FERFORMED IN GENERAL ACCORDANCE WITH ASTM D 4318-68
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( \ ( ATTERBERG LIMITS TEST RESULTS )
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U.s.CS.
SYMBOL | LOCATION | DEPTH | LL(%) | PL(%) Pl (%) CLASSIFICATICN us.cs.
(FT) {Minus No. 40 (Entire Sample)
Sieve Fraction)
® CH-23 7.5-9 21 16 5 CL-ML CL-ML
m CH-24 17.5-19 . . - NP SM
] CH-24 22.5-24 - - - - NP SM
) . CH-25 12.5-14 21 16 5 CL-ML. CL
o §  CH-25 20-21.5 - . - NP SM
A CH-28 2.5-4 28 21 3! CL-ML. CL
X CH-26 20-21.5 27 18 9 CL SM+CL
NP - ndicates non-plastic
70
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LIQUID LIMIT (LL), %
PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 4318-98
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STRESS IN KIPS PER SQUARE FOOT
0.1 1.0 16.0 100.0
-4.0 :
. -30
E\i
4
wn -0
s
<
o
)
-1.0
0.0 o=es i
:
]
1.0 A
y
\
3\
2.0 C
\\
[nl_l“% Xy
z 30 -
X
g X
= v
‘é-' 4,0 \\
=
< ™,
%] AN
5 50 =
=
i A i
&}
g 60 \\
a ™,
Z
Q
% 7.0
é N
—
D
m ——
g 80 e :
&) [
9.0 —= e
10.0
--®---  Seating Cycle Boring No.  CH-1
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STRESS IN KIPS PER SQUARE FOOT
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EXPANSION (%)

CONSOLIDATION-PERCENT OF SAMPLE THICKNESS

STRESS IN KIFS PER SQUARE FOOT
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EXPANSION INDEX TEST RESULTS
SAMPLE SAMPLE INITIAL COMPACTED FINAL VOLUMETRIC EXPANSION | EXPANSION
LOCATION DEPTH MOISTURE DRY DENSITY MOISTURE SWELL INDEX POTENTIAL
(FT} (%) {PCF) {%) {iN)
CH-11 0-2 1.1 1114 7.5 0.0158 18 Very Low
CH-21 12-15 11.0 108.8 18.7 0.0058 6 Very Low
CH-23 0-2 10.2 106.2 18.9 0.0171 17 Very Low
CH-25 12-15 1.8 113.8 14.4 0.0006 0 Very Low
PERFORMED IN GENERAL ACCORDANCE WITH UBC STANDARD 18-2
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Moisture Content, %
SAMPLE DEPTH . MAXIMUM DENSITY | OPTIMUM MOISTURE
LOCATION ET) SOfL DESCRIPTION (PCF} CONTENT (%)
CH-11 0-2 Sandy Clay 116.7 14.4
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Moisture Content, %
SAMPLE DEPTH . MAXIMUM DENSITY OPTIMUM MOISTURE
LOCATION {FT} SOl DESCRIPTION {PCF) CONTENT (%]
CH-21 12-15  |Sandy Clay - Siity Sand 1187 12.2
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CH-23 To0-2 Siity Clay 115.3 12.8
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Moisture Content, %
SAMPLE DERFTH MAXIMUM DENSITY | OPTIMUM MOISTURE
LOCATION {FT) SO DESCRIFTION (PCF) COMNTENT (%)
CH-25 12-15 Siity Clay 118.7 11.0
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CORROSIVITY TEST RESULTS
WATER-SOLUBLE
SAMPLE DEPTH R RESISTIVITY * SULFATE CHLORIDE
SAMPLE LOCATION ot oH (obm-cr) CONTENT IN SOIL ** CONTENT
(%) (ppm)
CH-11 -2 7.6 508 0.0025 180
CH-21 12-15 8.4 1,320 0.0004 10
* PERFORMED IN GENERAL ACCORDANCE WITH ARIZONA TEST METHOD 236h
“ PERFORMED IN GENERAL ACCORDANCE WITH ARIZONA TEST METHODR 733
ks PERFORMED IN GENERAL ACCCORDANLCE WITH ARIZONA TEST METHOD 722
W,
) CORROSIVITY TEST RESULTS
i” a& n“re CHANDLER HEIGHTS DETENTION BASIN
y | MARICOPA COUNTY, ARIZONA
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PERMEABILITY TEST RESULTS

SAMPLE INITIAL FiNAL DRY RANGE IN ’ AVERAGE
L(SD?:'\,;?;?!JEN DEPTH MOISTURE MOISTURE DENSITY HEAD PERMEABILITY

(FT) {%) (%) (PCF) (em} {em/sec)

CH-1 20.0-21.5 87 20.6 101.1 30.0-40.0 8.5x 10°
CH-4 17.5-18.0 2.3 125 1097 2.0-12.0 1.4 %107
CHA7 15.0-16.5 0.1 10.4 1112 26-124 1.3 x 107
CH-8 10.0-11.5 2.8 18.2 103.3 2.0-124 9.8 x 10"
CH-8 17.5-19.0 2.8 10.9 104.4 2.0-2.7 2.8 %10
CH-11 15.5-17.0 44 178 1026 2.5-11.4 2.8 %107
CH-12 7.59.0 34 165 96,7 2.0-123 7.8 x 10
CH-14 15.0 -16.5 13 16.1 167.7 24-12.3 1.4 x 107
CH-16 20.0-21.5 1.8 NM. 107.3 24-11.9 2.6 x 10

PERFURMED IN GENERAL ACCORDANCE WITH ASTM D 2434-68
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¢ |3ilty Sand SM CH-1 120.0-215] 97% 101.1 B83% ?.1'5 0.9%
& |Silty Sand 5M CH-1 [20.0-21.5f 9.7% 101.1 83% 5.04 1.0%
A
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f

__Ninyo -poore

~\

(" UU TRIAXIAL COMPRESSION RESULTS )

EAST MARICOPA FLOODWAY
CHANDLER HEIGHTS DETENTION BASIN
MARICOPA COUNTY, ARIZONA

. ./
( PROJECT NO. DATE ) { FIGURE]
- JL_ 800198001 01/02 )| B-67

WL AT LR







East Maricopa Floodway January 4, 2002
Chandler Heights Detention Basin, Maricopa County, Arizona Project No. 600198001

APPENDIX C

PERCOLATION TEST RESULTS
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ﬂM}}yg&Mﬂ“‘sem SUMMARY OF PERCOLATION TEST

RESULTS
PROJECT: Rittenhouse Detention Basin PROJECT NO.: 600198001
TECHNICIAN: MDE DATE: 07/18/01 LOCATION: PT-1 (Near RH-14)
12 INCH
MINIMUM

AMPERMEABLE -
\ “MEMBRANE -
SRRt 1 INCH INTO
EXISTING EXISTING SOIL.
LSO '

[ 11:00 | 1128 0:28 0.35 0.02
11:28 11:47 0:19 0.36 0.13
11:47 12:11 0:24 0.40 0.10
12:41 12:30 0:19 0.44 0.06
12:30 1 12:50 0:20 0.46 0.49 -0.09

* Note: Percolation Rate is reported in Cubic Feet per Hour per Square Foot of percolation area.

AVERAGE PERCOLATION RATE FOR LAST THREE READINGS 0.08 FTY/HOUR/FT?




_ Nin'yo&Mnm’e_,_ SUMMARY OF PERCOLATION TEST

RESULTS
PROJECT: Rittenhouse Detention Basin PROJECT NO.: 600188001
TECHNICIAN: MDE DATE: 07/19/01 LOCATION; PT-2 (Near RH-15)
12 INCH
MINIMUM

MPERMEABLE
MEMBRANE -
INCH INTO
EXISTING SOIL

10:48 11:24 0:36 0.80 4.40 3.50 5.83
11:24 11:43 0:19 4.40 5.40 1.00 _ 3.16
11:43 12:00 0:17 540 6.11 0.71 2.51
12:00 12:25 0:25 5.11 6.99 0.88 2.11
12:25 12:45 0:20 6.99 7.54 0.55 1.65

* Note: Percolation Rate is reported in Cubic Feet per Hour per Square Foot of percolation area.

AVERAGE PERCOLATION RATE FOR LAST THREE READINGS 2.09 FTYHOUR/FT?




SUMMARY OF PERCOLATION TEST

RESULTS
PROJECT: Rittenhouse Detention Basin PROJECT NO.: 600198001
TECHNICIAN: MDE DATE: G7/16/01 LOCATION; PT-3 (Near RH-16)
12 INCH
MINIMUM

CEXISTING

EXISTING

IMPERMEABLE
'MEMBRANE - °
1INCHINTO
EXISTING SOIL -

1036

.0:‘41.

040 | 1.20 0.80 147

11:17
1117 11:36 0:19 1.20 1.52 0.32 1.01
11:36 11:54 0:18 1.52 1.81 0.29 0.97
11:54 12:19 0:25 1.81 2.20 0.39 0.94
12:19 12:39 0:20 2.20 2.45 0.25 0.75

* Note: Percolation Rate is reported in Cubic Feet per Hour per Square Foot of percoiation area.

AVERAGE PERCOLATION RATE FOR LAST THREE READINGS 0.88 FTB/HOURJFTZ




B Niﬂgﬂ & Munre___

SUMMARY OF PERCOLATION TEST

RESULTS

PROJECT: Riftenhouse Detention Basin

PROJECT NO.: 600198001

TECHNICIAN: MDE DATE:

07/159/01

LOCATION: PT-4 (Near RH-17)

12 INCH

. EXISTING
SOIL

MINIMUM

IMPERMEABLE -
'MEMBRANE - ©
1INCH INTO
EXISTING SOIL

10:27 11:12 0:45 3.10 4.40 1.30 1.73
11:12 11:39 0:27 4.40 4.85 0.45 ' 1.00
11:39 11:51 0:12 4.85 5.22 0.37 1.85
11:51 12:15 0:24 5.22 5.78 0.56 1.40
12:15 12:35 0:20 5.78 6.01 0.23 ' 0.69

*Note: Percolation Rate is reported in Cubic Feet per Hour per Square Foot of percolation area.

AVERAGE PERCOLATION RATE FOR LAST THREE READINGS 1.31 FTYHOUR/FT?




_Niﬂya&M““rem SUMMARY OF PERCOLATION TEST

RESULTS
PROJECT: Chandler Heights Detention Basin PROJECT NO.: 600198001
TECHNICIAN: MDE DATE: 07/19/01 L OCATION: PT-5 (Near CH-21)
- 12 INCH
MINIMUM

EXISTING

IMPERMEABLE

MEMBRANE -

R 4 INCH INTO

EXISTING , EXISTING SOIL
SOl

14:22 14:54 0:32 0.32 0.88 0.56 1.05
14:54 15:15 0:21 088 | - 1.22 0.34 0.97
18:15 16:21 1:06 1.22 . 2.26 1.04 0.95
16:21 16:44 0:23 2.26 2.58 0.32 0.84
16:44 17:03 0:19 2.58 2.88 0.30 0.95

*Note: Percolation Rate is reported in Cubic Feet per Hour per Square Foot of percolation area.

AVERAGE PERCOLATION RATE FOR LAST THREE READINGS 0.91 FT3HOUR/FT?




_ Niﬂya& Moore_ SUMMARY OF PERCOLATION TEST

RESULTS
PROJECT: Chandler Heights Detention Basin PROJECT NO.; 600198001
TECHNICIAN:  MDE DATE:  07/19/01 LOCATION: PT-6 (Near CH-22)
12 INCH
- MINIMUM

EXISTING

“IMPERMEABLE
-~ MEMBRANE -
"1 INCH INTO

“EXISTING SOIL

4.54 4.61 0.07 0.25

16:37 16:54 0:17

16:54 17:12 0:18 4.61 4.72 0.11 0.37
17:12 17:30 0:18 4.72 4.82 0.10 0.33
17:30 17:48 0:19 4.82 493 0.11 0.35
17:48 18:09 0:20 4.93 5.03 0.10 0.30

* Note: Percolation Rate is reported in Cubic Feet per Hour per Square Foot of percclation area.

AVERAGE PERCOLATION RATE FOR LAST THREE READINGS 0.33 FT*/HOUR/FT?




_ Ninyn& Mvoore_

SUMMARY OF PERCOLATION TEST

RESULTS

PROJECT: Chandler Heights Detention Basin

PROJECT NO.: 600198001

TECHNICIAN: MDE DATE:

07/19/01

LOCATION: PT-7 (Near CH-23) .

12 INCH

EXISTING

MINIMUM

EXISTING

AMPERMEABLE -
MEMBRANE -
INCH INTO
XISTING_ SOIL

17:26 | 1744 0:18 4.09 4.12 - 0.03 0.10
17:44 18:02 0:18 412 4.15 0.03 0.10
18:02 18:18 0:16 4.15 4.17 0.02 0.08
18:18 18:35 0:17 4.17 4.21 0.04 0.14
18:35 18:49 0:14 4.21 4.23 0.02 0.09

* Note: Percolation Rate is reported in Cubic Feet per Hour per Square Foot of percolation area.

AVERAGE PERCOLATION RATE FOR LAST THREE READINGS 0.10 FTY/HOUR/FT?




B an‘ya «/vore_

SUMMARY OF PERCOLATION TEST

RESULTS

PROJECT: Chandler Heights Detention Basin

PROJECT NO.: 600198001

ITECHNICIAN:  MDE DATE:

07/19/01

LOCATION: PT-8 (Near CH-24)

12 INCH

oG

MINIMUM

EXISTING

IMPERMEABLE -
MEMBRANE - .
1 INCH INTO .
EXISTING SOJL

cet
14:39 16:28 1:49 0.34 0.89 0.55 0.30
16:28 16:48 0:20 0.89 0.98 0.09 0.27
16:48 17:07 0:19 0.98 1.09 0.11 0.35
17:07 17:20 0:13 1.09 1.15 0.06 0.28
17:20 17:37 0:17 1.15 1.23 0.08 0.28

* Note: Percolation Rate is reported in Cubic Feet per Hour per Sguare Foot of percolation area.

AVERAGE PERCOLATION RATE FOR LAST THREE READINGS 0.30 FTYHOUR/FT?




_Ninyo - proore_

SUMMARY OF PERCOLATION TEST

RESULTS

PROJECT: Chandler Heights Detention Basin

PROJECT NO.: 600198001

TECHNICIAN:

MDE

DATE:

07/19/01

LOCATION: PT-9 (Near CH-25)

12 INCH

EXISTING

MINIMUM

EXISTING
GRADE

IMPERMEABLE
MEMBRANE -
INCH INTO
EXISTING SOIL

19:04 19:17 0:13 9.67 9.70 0.03 0.14
19:17 19:30 0:13 9.70 9.73 0.03 0.14
19:30 19:40 0:10 9.73 9.76 0.03 - 0.18
19:40 19:53 0:13 9.76 9.78 0.02 0.09
19:53 20:07 0:14 9.78 9.81 0.03 0.13

* Note: Percolation Rate is reported in Cubic Feet per Hour per Square Foot of percotation area.

AVERAGE PERCOLATION RATE FOR LAST THREE READINGS 0.13 FT3HOUR/ET?




. M‘nga& M“m-e__ SUMMARY OF PERCOLATION TEST

RESULTS
PROJECT: Chandler Heights Detention Basin PROJECT NO.: 600198001
TECHNICIAN: MDE DATE: 07/19/01 LOCATION: PT-10 (Near CH-26)
12 INCH
MINIMUM

INCH INTO
EXISTING SOIL

19:10 19:27 0:17 4.13 4.14 0.01 - 0.04
19:27 19:36 0:09 4.14 4.16 0.02 0.13
19:36 19:47 0:11 4.16 4.18 0.02 0.11
19:47 20:00 0:13 4.18 4.20 0.02 0.09

* Note: Percolation Rate is reported in Cubic Feet per Hour per Sguare Foot of percolation area.

AVERAGE PERCOLATION RATE FOR LAST THREE READINGS 0.07 FT3/HOUR/FT2







East Maricopa Floodway January 4, 2002
Chandler Heights Detention Basin, Mancopa County, Arizona Project No. 600198001
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ANALYTICAL CHEMISTS
August 21, 2001 Lab #: SP 107342-03

Ninyo & Moore
5035 South 33rd St
Phoenix, AZ 83040

Recommendations for Chandler Heights Basin

The following report presents the resuits of analyses conducted on your soil. See
page 4 for sample information and analyses results. The following recommendations are
based upon the current conditions of the soil. All application recommendations are for
each 1,000 square feet of growing area. Please be sure to read the standard application
notes presented on page 3.

1. Plant Selection
The anaiyses of this soil indicates the following plant selection reguirements:

A.  Select only non-acidic loving plants for this soil.

B.  Select only those plants that have a slight or greater tolerance to free limestone
for planting at this site.

C.  Select only those plants that have a slight or greater tolerance to Salinity for
planting at this site. A teview of the plants growing in-the immediate area of
the site to be landscaped will provide some additional guidelines as to the proper
plant selection. :

II.  Preplant Soil Amendments and Fertilizers

A.  Turf and Groundcover

Apply per 1000 sg. ft.
1. Soil amendments

a. Organic (well-composted) 2.00 cu. vds.

b. Limestone 0.00 lbs.

c. Soil Sulfur 25.0 lbs.

Apply per 1000 sqg. fi.
2. Fertilizers _

a. Nitrogen (N) 0.00 lbs.

b. Phosphorus (P:0s) 4,50 lbs,

c. Potassium (K:0) _ 2.80 lbs.

d. Magnesium (Mg) (.00 Ibs.

e. Zinc (Zn) 1.30 Ibs.

f.  Manganese (Mn) 0.00 Ibs.

g. lron (Fe) 0.80 Ibs.

h. Copper (Cu) 025 lbs.

i.  Boron (B) .000 lbs.

Page 1 of 3
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August 21, 2001 LAB No: SP 107342-03
B. Tree and Shrub Backfill Mix

1. Native (site) soil 656%
2. Nitrogen Fertilized Organic Material 33%
3.  Commercial Fertilizer (§8-8-4) 1 ib./cu. yd.
4,  TIron 2 oz./cu. yd.
5.  Zinc ' 1 oz./eu. vd.
6.  Manganese 1 oz./cu. yd.

When planting specifications do not cali for a separate backfill mix then backfill the holes
that are excavated to install containerized plants using the native (site) soil amended
according to the preplant recommendations given on page .

III. Leaching Requirement

It is recommended that this soil be thoroughly leached to lower the Chloride, and the total Soil
Salinity prior to preplant planting. This leaching operation should be made after the
application of any recommended soil amendments, but prior to applying any of the
recommended preplant fertilizers. The leaching operation should consist of three applications
of irrigation water with enough water being applied at each irrigation to thoroughly wet this
soil to a depth of twenty-four inches with the water being applied at a rate siow enough to
prevent any runoff. A two to three day waiting period between applications of water should
occur to allow for internal soil drainage.

Chloride, and the total Soil Salinity(ECe) levels shouid be rechecked after the above leaching
operation is completed to determine the degree of improvement. These new levels will allow
for the selection of plants having the appropriate salt tolerances. :

IV.  Post-Plant Fertilization - lbs./1000 sq. ft.

Nitrogen 3/4 Ib.
Phosphorus 173 lb.
Potassium /3 lb.

The actual post-plant requirements for fertilizers and soil amendments will vary depending
upon the specific site conditions. Periodic post-plant analyses can be used to assure proper
soil conditions and balanced levels of plant nutrition.

V. Irrigation
Make certain that the irrigation water being applied is penetrating to a depth skightly

greater than the root zone of the plants being grown. Water with a frequency needed to
maintain moist soil at all times - never wet for long periods and never let the soil dry out.

Page 2 of 3



Application Notes

The application instructions listed below apply only if the material(s) is recommended in
this report on page 1. Materials not included in the recommendations are excluded either
because the analyses data did not indicate a need or the analysis to determine if a need
existed was not requested.

QOrganic Materials

Nitrolized redwood compost is preferred but other organic mixes may be substituted
depending upon the site requirements. Organic materials should be spread uniformly over
the surface soils and when possible should be incorporated to a depth of two to three
inches.

Limestone, Dolomite & Sulfur

These materials should be broadcast uniformly over the surface soils and then incorporated
to a depth of two to three inches.

Gypsum

This material should be broadcast uniformily over surface soils for water penetration. For
best results do not incorporate.

Preplant Phosphorous, Zinc, Manganese, Iron & Copper

These materials should be broadcast uniformly over the surface soils and then incorporated
to a depth of two to three inches. Post-plant applications can be surface applied for water
penetration.
Nitrogen, Potasstum & Magnesium

These materials are highly water soluble and can be applied uniformly over the surface soils
for water penetration or they can be incorporated with the other materials. Magnesium sources

for plant nutrition include Epsom salts (Magnesium Sulfate), and the double salt of Potasium-
Magnesium Sulfate (Sulfate of Potash-magnesia).
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FRUIT GROWERS LABORATORY, [NC,

ANALYTICAL CHEMISTS

August 2§, 2001 Lab 1D 1 SP o 107342-03
Customer [D; 2-18569

Ninyo & Moore

5035 South 33rd St Sampled On : July 13, 2001
Phoenix, AZ 85040 Sampled By : Ninyo & Moore
Received On: August 15, 2001
Depth : 12-15"
Description : CH-13 Meth. Irrg. : S.S. Sprinklers
Project . Chandler Heights Basin

LANDSCAPE SOIL ANALYSIS

Test Description Result Optimpum  Range Graphical Results Presentation

Ve Moderatel Optimuzm | Moderatel Ve
o Low Y P High Y Hig

Primary Nutrients

Nitrate-Nitrogen 68.7 PPM 16 - 70
Phosphorus ND PPM 12 - 60
Potassium  (Exch) 130 PPM 81 - 500
Potassium:  (Sol) 0.31 meg/L 0.25 - 1.0

Secondary Nutrients
Calcium (Bxch) 3900 PPM -
Calcium (Sol) 18.2 meqg/l. 2.0 - 50

Magnestum  {Exch) |240 PPM -
Magnesium  (Sol) 4.2 meqg/L 1.5 - 60
Sodium (Exch) (130 PPM e
Sodium (Sob) 10.9 meqg/L See SAR
Sulfate 5.5 meg/L 0.6 - 20

Micro Nutrients

Zinc 0.2 PPM 0.7 - 50

Manganese 3.2 PPM 1.4 - 50 _

Iron 4.4 PPM 8.0 - 100 i

Copper 0.6 PPM 0.2 - 15 :

Boron 0.77 PPM 03 - 2.1

Chloride 7.91  meqg/L 0.1 - 4.0

CEC 22.3 meq/100g Variable

% Base Saturation

CEC - Calcium 87.0 % 60 - 80 ]

CEC - Magnesium 9.0 % 10 - 20

CEC - Potassium 1.5 % 2 -5

CEC - Sodium 2.5 % 0 -3

CEC - Hydrogen 0.0 % 0-3

Stror(}jgly Moderately Near Moderately | Strongly
Acidic Acidic Neutral Alkaline Alkaline

pH 5.8 - 8.2
Good i Problem

Table continued next page...
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August 21, 2001

Ninyo & Moore

Lab ID : SP

107342-03

Customer 1D: 2-18569

Description

LANDSCAPE SOIL. ANALYSIS

: CH-13

Soil pH & Limestone levels are important to consider when making plant selections.

not suitable for acid loving plants.

DHN:md

Test Description Result Optimum Range Graphical Results Presentation
Satisfactory Possible Moderste increasing
Gthers _Problem Problem Problem”
Soil Salinity 2.94 mmhosicm 0.5 - 2.0 ]
SAR 3.3 0.1 - 6
Limestone 1.1 % Q- 0.1 |
0 1 2 3 4 5 &
Lime Requirement 0.0 Tons/AF -
Ve Moderatel Optimum | Moderaie} V.
Loru}{ Low Y i High Y H?
Moisture 3.1 % 1/2 Satn. %
Loam Sand Loam Silt Cla Cla O i
Sandy Loarg Loam Loa?n y reame
Saturation 29.2 % 20 - 60
Problem

Soil pH levels above 7.0 are

Soils containing limestone are not suitable for plants sensitive to Limestone.

FRUIT GROWERS LABORATORY, INC.

Q%Mﬁ";iwwutm % (=

Darrell H. Nelson, President
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